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The Monraty Wearuer Review is based on data from about 
3500 land stations and many ocean reports from vessels taking 
the international simultaneous observation at Greenwich noon. 

Special acknowledgment is made of the data furnished by the 
kindness of cooperative observers, and by R. F. Stupart, Esq., 
Director of the Meteorological Service of the Dominion of 
Canada; Sefior Manuel E. Pastrana, Director of the Central 
Meteorological and Magnetic Observatory of Mexico; Camilo 
A. Gonzales, Director-General of Mexican Telegraphs; Capt. 
I. 8S. Kimball, General Superintendent of the United States 
Life-Saving Service; Commandant Francisco 8. Chaves, Direc- 
tor of the Meteorological Service of the Azores, Ponta Delgada, 
St. Michaels, Azores; W. N. Shaw, Esq., Director Meteoro- 
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logical Office, London; Maxwell Hall, Esq., Government Mete- 
orologist, Kingston, Jamaica; Rev. L. Gangoiti, Director of the 
Meteorological Observatory of Belen College, Havana, Cuba. 

As far as practicable the time of the seventy-fifth meridian 
is used in the text of the Monraty Wearuer Review. 

Barometric pressures, both at land stations and on ocean 
vessels, whether station pressures or sea-level pressures, are 
reduced, or assumed to be reduced, to standard gravity, as 
well as corrected for all instrumental peculiarities, so that they 
express pressure in the standard international system of meas- 
ures, namely, by the height of an equivalent column of mer- 
cury at 32° Fahrenheit, under the standard force, i. e., apparent 
gravity at sea level and latitude 45°. 


FORECASTS AND WARNINGS. 


By Prof. ALrrep J. Henry, temporarily in charge of Forecast Division. 


IN GENERAL. 

Barometric pressure over the British Isles was low during 
the first and third decades of the month and high during the 
second decade. The weather, on the whole, was cool and 
rainy, except during the anticyclonic condition which pre- 
vailed from the 11th to the 20th. Over the Atlantic in the 
vicinity of the Azores pressure was uniformly high from the 
Ist to the 13th, and again from the 16th to the 20th. The 
last-named period was one of high pressure over the whole 
of western Europe, including Iceland, and from the Azores 
westward to the United States. On the 17th a rise of pres- 
sure occurred simultaneously over the Azores, Bermuda, the 
West Indies, and the eastern portion of the United States, 
the rise amounting to as much as a tenth of an inch at two of 
the West Indian stations. This great high maintained itself 
only about two days; on the 18th it was separated into several 
portions by an area of falling pressure that advanced from 
the westward. 

In the United States the movement of highs and lows, of 
which there was about the usual number, was uniformly along 
the northern boundary, as may be seen by reference to Charts 
Nos. II and III. Asa result, the lower layers of the air did 
not become unduly heated for periods of more than a day or 
two at a time, and no unusually high maxima were registered, 
except in Washington and Oregon, during the closing days 
of the month. In connection with the high temperatures 
experienced on the Pacific coast, a case of sunstroke was 
reported at Bellingham on the 31st. 

During the eastward movement of high pressure area No. 
I unusually low temperatures were recorded in the Lake re- 
gion, the Ohio Valley, and the Middle Atlantic States. Light 
frost was reported in southeastern Michigan and northern 
Ohio on the morning of the 3d; no general damage was done, 
altho potato vines were killed in localities. 

The rainfall was about normal, except in Texas and the 
Southwest, New England, and New York, where more or less 
droughty conditions prevailed. 

Severe local storms occurred on a number of dates and in 
various localities. In Wisconsin a series of small tornadoes 
swept over the counties of Jackson, Monroe, Wood, and Fond 
du Lac on the night of the 3d. Twenty-six people were re- 
ported killed, about twenty were injured, and the damage to 
property was estimated at $100,000. A small tornado also 
struck Williston, N. Dak., on the 20th and demolished a num- 
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ber of dwellings, one person being killed in the wreckage. A 
tornado occurred near Mount Vernon, S. Dak., on the 13th; 
one life was lost. Severe thunderstorms, attended by high 
winds and torrential rains, were the cause of much damage 
to growing crops in various localities. Bridges were washt 
away, telegraph and telephone lines were prostrated, and the 
movement of trains was interrupted by the severity of the 
elements. Some of the most severe storms occurred on the 
following dates: 3d, 4th, and 5th, in Wisconsin and adjoining 
territory; 5th, in Chio; 9th, in the Ohio Valley, especially at 
Louisville, Ky.; 10th, in Iowa, Illinois, and Indiana, two per- 
sons being killed in Indiana; 14th, heavy rains in northeast- 
ern Kansas and southeastern Nebraska occasioned an estimated 
loss of half a million dollars; 18th, heavy rains and severe elec- 
tric storms occurred thruout West Virginia and portions of 
Maryland, being particularly severe at Baltimore; 21st, a severe 
storm in southern Wisconsin, especially at La Crosse, caused an 
estimated loss of $500,000; 22d, severe electric storm at Parkers- 
burg, W. Va.; 24th and 25th, severe electric and rainstorms in 
Ohio, West Virginia, and western Pennsylvania; 29th and 30th, 
damage‘by wind, hail, and lightning sustained in Vermont. 

Two very destructive hailstorms were reported, the first in 
Mills County, Iowa, where the local newspapers estimated that 
the crops over 80,000 acres of land were completely destroyed, 
entailing a loss of about $1,000,000. The second storm oc- 
curred in the southern portion of Brown and Spink counties, 
South Dakota, where it is reported 160 square miles was swept 
by the storm. 

BOSTON FORECAST DISTRICT. 

The weather of the month was marked by generally high 
temperatures, abundant sunshine, and severe local storms in 
some sections. The precipitation was normal to excessive in 
northwestern Maine, and the extreme -northern sections of 
New Hampshire and Vermont, and below the average in nearly 
all other sections of the district. The greatest deficiencies in 
the monthly amounts occurred in eastern Massachusetts and 
in Connecticut, and ranged from 2 to over 3 inches below the 
July average. General rains fell on the 12th, 20th, and the 
26th, but otherwise the precipitation of the month was from 
local showers. The temperatures ranged near the seasonal 
average thruout the district. The maximum temperatures 
were generally on the 17th or 18th, and the minimum tem- 
peratures, with a few exceptions, occurred on the 4th. July, 
as a whole, was a very pleasant month 
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No storm warnings were issued during July, and there were 
no storms without warnings.—J. W. Smith, District Forecaster. 
NEW ORLEANS FORECAST DISTRICT. 

The temperature was above the normal over the greater por- 
tion of the district during the month. There was a period of 
showers from the 9th to the 13th, inclusive, but for the month 
as a whole the rainfall was considerably below the normal. 
No general storm occurred along the west Gulf coast, and no 
warnings were issued.—J. M. Cline, District Forecaster. 

LOUISVILLE FORECAST DISTRICT. 

The main features of the month were two periods of exces- 
sive heat, which prevailed from the 5th to the 10th and from 
the 15th to the 25th, inclusive. These prolonged heat waves 
were due to the persistence of high pressure areas over the 
southwestern quarter of the United States, and caused much 
suffering and many prostrations. The rest of the month, 
however, was quite cool, and thunderstorms were quite fre- 
quent after the 8th, especially in Kentucky. Occasional thun- 
dershowers gave temporary relief locally even during the 
heated periods, except previous to the 9th when it was not 
only hot but very dry. 

Three or four general storms past over the Ohio Valley dur- 
ing the month, spreading general showers and some locally 
excessive rains. 

A severe thundersquall past over the city of Louisville the 
afternoon of the 9th which unroofed many houses, destroyed 
hundreds of trees and spread destruction generally to the 
amount of many thousands of dollars. One man was killed 
and some twenty persons injured, also some twenty or more 
horses were killed by falling trees or live electric wires. 

No special warnings were issued during the month, and none 
was called for.—F. J. Walz, District Forecaster. 

CHICAGO FORECAST DISTRICT. 

The frequency of showers and thunderstorms generally 
thruout the north-central and northwestern States was a 
feature of the month. 

Temperatures averaged high. Periods of excessive heat 
were, however, of short duration. 

Severe gales were not experienced on the upper Lakes. 
Squalls calculated to imperil vessels were forecast. Storm 
warnings ordered on the 15th of the month for indicated 
dangerous squalls on Lake Michigan were not verified by wind 
velocities reported at stations of observation. 

Frost was not reported in the agricultural districts.—E. B. 
Garriott, Professor of Meteorology. 

DENVER FORECAST DISTRICT. 

Temperatures during the month were slightly below normal 
to the west of the Continental Divide, and practically normal 
on the eastern slope. Rainfall was in excess over Arizona, 
southern Utah, and the eastern plains region in Colorado and 
Wyoming, and much below normal in New Mexico. 

Special warnings were issued for the rise in the Arkansas 
river that followed the excessive rain of the 26th. No other 
warnings were issued or required.—P. McDonough, Local Fore- 
caster. 

SAN FRANCISCO FORECAST DISTRICT. 

Light showers occurred in California on July 2 in connec- 
tion with a moderate depression, apparently of the secondary 
order, which developed suddenly over Oregon. The usual 
summer low over the valley of the Colorado was in evidence 
early during the month, and thunderstorms with showers in 
the mountains of southeastern California and Arizona were 
frequent. 

There were no storm nor frost warnings issued during the 
month.— A. G. McAdie, Professor and District Forecaster. 

PORTLAND, OREG., FORECAST DISTRICT. 

Near the close of the month a short hot spell of unusual 
severity prevailed west of the Cascade Mountains, and tem- 
peratures of 100° or more were common in many localities. 
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There were more than the usual number of thunderstorms, 
and the rainfall averaged above the normal, except along the 
southern border of the district, where it was slightly less than 
usual. 

There were no damaging winds or frosts during the month, 
and no warnings were issued.—£. A. Beals, District Forecaster. 
RIVERS AND FLOODS. 

The only flood of consequence occurred about the middle of 
the month in the Des Moines and [Illinois valleys and in that 
portion of the Mississippi Valley between the mouths of the 
Des Moines and the Missouri rivers. It was caused by the 
heavy rains that fell on the 9th and 10th and from the 14th 
to the 21st inclusive, especially on the 14th and 15th. While 
flood stages were not general there was a great amount of 
damage done, chiefly to growing corn, vegetables, and un- 
thrashed wheat. Some portions of the city of Des Moines, 
Iowa, were flooded, as was also a great portion of the unpro- 
tected bottom lands. All levees remained intact, and none 
was at any time considered in danger. Stock and other porta- 
ble property were removed, as the Weather Bureau warnings 
were issued in ample time to permit this. 

Damage of the same character was done along the rivers of 
eastern Kansas and along the Missouri River from St. Joseph 
southward, and stages from 1 to 3 feet above the flood stage 
were general. Warnings were issued for these floods at the 
proper time. 

A moderate flood in the Trinity River of Texas from the 12th 
to the 15th, inclusive, was also well forecast on the 11th, a 
stage of 30.3 feet, 5.3 feet above the flood stage, occurring at 
Dallas, Tex., on the 13th and 14th. 

In addition to these floods in the larger rivers, there were 
numerous floods in the smaller streams at the same time. It 
was impracticable to issue warnings for these floods, except 
along the Tygarts Valley River of West Virginia, where a 
warning from the local office of the Weather Bureau at Elkins, 
W. Va., proved to be of much benefit, altho great damage was 
done to houses, roads, and bridges of all kinds, and to grow- 
ing crops. 

The Willamette River at Portland, Oreg., fell below the flood 
stage of 15.0 feet on the 16th, marking the end of the rise in 
the Columbia River for the year 1907. An account of this 
rise follows: 


The 1907 annual rise in the Columbia River, by Mr. E. A, Beals, in 
charge of local office, United States Weather Bureau, Portland, 


The annual rise of the Columbia River is due almost wholly 
to the melting of the winter's snow in the mountains and foot- 
hills within the drainage area of the river, and there are two 
conditions governing the height of the flood crests in the 
lower stretches of the stream. 

First. If the weather is sunny and a protracted hot spell 
occurs in May, high water is almost certain in the lower Col- 
umbia River; but if there is more than the usual amount of 
cloudiness during May and the temperatures are below normal, 
the snow melts slowly and the flood crest in the lower stream 
is never very high. There is seldom a year that there is not 
enough snow in the mountains to cause a serious flood if it 
melts quickly, therefore it is the manner in which the snow 
melts, rather than its amount, that ordinarily determines the 
height of the spring water in the Columbia River. 

Second. Should the crest coming down the Snake River join 
that coming down the upper Columbia River, the lower stream 
will reach a higher stage than will be the case if the crest in 
one of these streams passes the junction of the two rivers be- 
fore the arrival of the other. The Snake River crest usually 
passes into the Columbia River before the crest from the upper 
Columbia River reaches the junction point. This is due to 
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the lower latitude of the Snake River, which results in the 
increased heat of the spring being felt in that basin before it 
is felt in the more northern one of British Columbia and 
northwestern Montana. 

The most reliable record of the temperature and precipita- 
tion over the drainage basins of the upper Columbia and the 
Snake rivers is that published in the Monraiy Wearuer Review 
under the subheading “ Northern plateau”. The reporting 
stations in this district are not situated in the mountains, but 
they are situated in the habitable valleys near them, and they 
probably portray, but in somewhat lesser degree, the conditions 
experienced in the mountains themselves. 

The total precipitation and the mean temperatures, together 
with the departures from normal, in the northern plateau for 
the months of November and December, 1906, and for January, 
February, and March, 1907, are given in Table 1. 


TABLE 1.— Temperature and precipitation of northern plateau during cold 
season of 


‘Temperature, Precipitation. 
Mean. Departure. Total. Departure. 
1906. 
vase 45.5 +0.1 8. 54 +1.6 
1907. 
43.6 13.1 5. 06 —0.6 
42.8 —1.4 8. 45 —1,8 
41.9 —1.6 29, 76 —4.0 


It will be seen by this table that last winter during the 
period of snowfall there was about 4 inches’ deficiency in pre- 
cipitation and an accumulated deficiency of 1.6° in tempera- 
ture. Reports gathered at the end of March from snowfall 
reporters in western Montana, British Columbia, Idaho, and 
northwestern Wyoming, were to the effect that there was more 
than the average amount of snow on the ground at that time, 
and if the amount of snow in the mountains is the only gage 
for the height of the subsequent flood crest, then unusually 
high water was to be expected later on. 

The mean temperature in the northern plateau during April 
and May, 1907, was nearly normal, being only 0.3 above nor- 
mal in April and 0.9 above in May. Also during these months 
there were no unusual or protracted hot spells; but, instead, 
the variations from day to day were quite small and uniform. 

Table 2 shows the highest water that occurred during the 
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annual rise this year and its date at all stations in this district, 
except the stations on the Willamette River above Portland, 
which are not affected by the annual rise in the Columbia 
River. 


TABLE 2.—Flood crests, Columbia watershed, 1907. 
Station. Height. Date. Station. iH eight. Date. 
Feet. | Feet, 
Bonners Ferry, Oreg. 23.8 July 1 Celilo, Oreg......... 173 June 4. 
Newport, Wash...... 16.7 June 2 | The Dalles, Oreg. . 34.1 June 5. 
Lewiston, Idaho..... 15.6) May 20. Cascade Locks. ,Oreg. 26.8 June9, 10,11. 
Wenatchee, Wash .. 34.9 June 4, July! Vancouver, Wash. . 20,1 June 10. 
Sand 6. | Portland, Oreg cutter 19.2 June 6, 7, 8, 
Umatilla, Oreg....... 20.5 June 4, and 10, 


In fig. 1 will found the 
of the river at Wenatchee, Wash., which is on the Columbia 
River, a little over 200 miles above the junction of the Colum- 
bia and Snake rivers; at Lewiston, Idaho, on the Snake River, 
nearly 200 miles from its mouth; and at Portland, Oreg. Port- 
land is on the Willamette River about 10 miles from its mouth, 
and during the annual rise in the Columbia River backwater 
causes practically the same stage in the Willamette River at 
Portland as that in the Columbia River 10 miles below Port- 
land. 

For the purpose of comparison, there is submitted herewith 
Table 3, showing the stages of all the recorded flood crests at 
Portland due to the annual rise in the Columbia River. 


TABLE 3.—Flood crests at Portland, Oreg., during the annual rise of Colum- 


bia River. 

Year. Stage. Year. Stage Year. Stage. Year. Stage. Year. Stage 
Feet, Feet Feet. Feet. Feel. 
1879 19.3 1885 14.5 1891 14.1 1897 23.7 1908 24.0 
1880 27.3 1886 20.0 1892 19.3 ] 1898 | 20.7 1904, 20.8 
1881 19.7 1887 25.7 1893 22.0 i 1899 24.2 1905 13.6 
1882 26,1 1888 18.2 1894 33.0 1900 17.8 1906 13.4 
1883 17.8 1889 10.0 | 1895 16.3 1901 20.8 1907 19.2 

2 1890 20.1 1896 23.8 | 1902, 20.7 


The highest and lowest water, mean stage, and monthly 
range at 212 river stations are given in Table VI. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart I. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissipi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—H. C. Frankenfield, Professor of Meteorology. 
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Fra, 1.—Hydrographs showing daily stages, Co. bia River system, May, June, and July, 1907. 
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SPECIAL ARTICLES, NOTES, AND EXTRACTS. 


THE FUNDAMENTAL INTERVAL IN METEOROLOGICAL 
AND CLIMATOLOGICAL STUDIES, ESPECIALLY IN 
CHARTS OF ISOHYETAL LINES. 


It is a well-recognized principle in meteorology that a com- 
parison of averages for different countries, or for different 
parts of the same country, is liable to lead to erroneous con- 
clusions unless we are careful to compare data for the same 
hour, day, year, or group of years. It is frequently difficult 
to do this because the records are fragmentary as to months 
and years and the observers have used such a variety of hours 
of observation. The labor of obtaining from broken records 
the approximate values proper to a continuous series of years 
is very great, and in fact distasteful to many climatologists, 
so that the published charts of mean values are often a col- 
lection of heterogeneous data that are not properly compar- 
able with each other. The necessity of adopting and rigidly 
adhering to definite fundamental intervals when constructing 
a chart of rainfall was fully presented to our readers in the 
Monraty Wearner Review for April, 1902,' and the same prin- 
ciples apply to all other meteorological data. Interesting 
technical and historical details are given by Prof. Dr. George 
Hellmann in his exhaustive memoir on the precipitation of the 
watersheds of the north German rivers, published at Berlin 
in 1906.2. In three large volumes Hellmann deals with about 
4000 rainfall stations; the available records begin with one 
station in 1701 and end with 3672 stations in 1890. He 
adopts 1851-1900 as the fundamental interval or base period 

or all his studies and charts. 

The records can not be combined into one perfectly satis- 
factory system because the observers have had different points 
of view in mind. Some have paid attention to heavy rainfalls, 
others to both light and heavy equally. Some have recorded 
the depth of snow in inches and others the depth of the equiva- 
lent water. Some have recorded the number of days of pre- 
cipitation above an arbitrary lower limit, say one millimeter, 
others have recorded the slightest possible sprinkle. Some 
have measured by weight, others by volume, others by depth 
of rainfall. The total collected material must therefore be 
divided and studied according to the individual peculiarities 
of the observers and their records. Hellmann says “ the cor- 
rectness of these rainfall tables depends upon the view that is 
taken of the precipitation, and strange as it may seem there 
scarcely exist anywhere in meteorology data that are less reli- 
able and less comparable as to uniformity than those of precipi- 
tation. The individual views, the accuracy, and the mode of 
life of the observer play an important part, and these personali- 
ties can only be excluded by the uniform introduction of self- 
registering apparatus of uniform type and delicacy.” 

STYLE OF GAGE. 

In his efforts to reduce all his data to a uniform system of 
intercomparable averages, Hellmann begins with a study of 
the influence of the shape and construction of the rain-gages 
themselves. With regard to this point he states that the old- 
est gages consisted of a simple receiving cylinder. The pre- 
cipitation evaporates so easily from these gages that the great- 
est attention on the part of the observer is necessary; the 
rainfall must be measured without delay, and falls of one- 
hundredth of an inch are quite often not measured but lost. 
Moreover, the gages were so shallow that the snow was always 
liable to be whirled out of them. 

An item that especially interests us is Hellmann’s account of 
the conical gage which was used by the physicians Kanold 
and Kundmann, of Breslau, in 1717 to 1727, and which was 
originally described with drawing at page 160 of the Samm- 
lung von Natur- und Medecin- . . . Geschichten. Sommer 

Vol. XXX, p. 205-243, 

*See Monthly Weather Review for July, 1906, Vol. XXXIV, p. 328. 


(Quartal 1717. Breslau 1718. Quarto. Page 160. Hellmann 
states that before knowing of the work of the Breslau physi- 
cians he had himself modified his own rain gage of 1886 in an 
analogous manner, allowing the vertical cylinder to terminate 
below in a cone, so that the first part of a very slight rainfall 
could be measured most accurately. 

A conical gage was introduced to American observers by 
Simeon De Witt about 1807, and is described by him in the 
American Journal of Science. We had always supposed this 
to be an American invention until historical research brought 
to light this older German usage.’ 

Altho the older authors describe clearly the conical mouth 
of the gage, with the various additional devices for measuring 
the catch, vet the method of weighing rather than measuring 
the rainfall seems to have been the favorite at all the early 
German stations. The use of a special small graduated glass 
cylinder was introduced much later. 

EXPOSURE OF RAIN GAGE, 

With regard to the exposure of the rain gage Hellmann justly 
remarks that this is vastly more important than any peculiari- 
ties of instrumental construction. The diminution of rainfall 
with altitude was known for a century before it became clearly 
understood that this apparent diminution of rain is purely an 
instrumental error due to the influence of the wind at the mouth 
of the rain gage,and Hellmann claims for himself the important 
conclusion that it is wrong to require that rain gages shall be 
placed on or near the ground and be exposed as freely as pos- 
cible to the wind. This discovery is of more importance now 
that our rain gages are so often placed high above the ground, 
whereas formerly they were in protected spots in gardens or 
farms. Hellmann properly states that no general law for the 
conversion of the catch of the gage into true rainfall has yet been 
found. We think, however, that if several gages of the same 
type are similarly placed (e. g. upon posts), in the same locality 
in an open field, at different heights above ground, the differ- 
ences in their records should give us the means of approxi- 
mately correcting for the wind effect. In the protected gages 
of Joseph Henry (1853), F. E. Nipher (1878), and R. Boern- 
stein (1884), as well as in the protected gages established by 
Hellmann in the centers of deprest roofs or protected by battle- 
ments, we attain results that are very nearly independent of 
the wind. The rule that rain gages should be established one 
meter above the ground in Europe, or one foot above the 
ground in Great Britain, should be supplemented by the rule 
that they must also be protected from the wind. Hellmann 
quotes the results of observations in Germany, in 1896, show- 
ing that they agree with those made elsewhere in proving that 
the difference between gages at the ground and at one meter 


5 Hon, Simeon De Witt was born about 1755 and died at Ithaca, N. Y., 
December, 1834. He was for a long time surveyor-general of the State 
of New York, and was also one of the regents of the university. He 
published many contributions to knowledge and was a man of strong 
character and great influence. In an obituary notice Prof. Benjamin 
Silliman says: ‘‘The Hon. Simeon De Witt was an eminent patron and 
cultivator of useful knowledge, and himself possessed high scientific 
attainments, especially in astronomy, engineering, and general physics. 
We deeply lament his loss, not only as a friend of science, but as a pure 
patriot, a zealous and indefatigable public officer, an estimable citizen, 
and an honest man’’. (Amer. Jour., Sci., Vol. 27, 1834, 395.) 

In 1807 De Witt read before the Albany Institute (see Vol. 1, page 60 
of its transactions) a description of an elaborate conical rain gage; but 
as this was costly in construction, he afterwards (May 3, 1832) described 
a much simpler and cheaper form, known as ‘‘ De Witt's 9-inch conical 
rain gage,’’ and gave examples of the records made with it during April 
and May of that year (see the American Journal of Science and Arts, 
vol. 22, p. 321-324.) 

There is no certain evidence De Witt had any knowledge of the conical 
gage used by Kanold and Kundmann in 1717-1727, but it is not impos- 
sible that he may have heard of this device for measuring small rainfalls 
thru mention of it in some of the numerous works that were accessible 
to him at Albany and Ithaca.—EpirTor. 
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above the ground is 6 per cent, and diminishes regularly with 
altitudes. He also shows that the diminution is greatest in 
cold monthis.* 

ANNUAL VARIABILITY. 

On page 37, of this volume, Hellmann takes up the question 
of the reliability of any mean annual rainfall so far as that 
depends upon the variability of the weather from year to year, 
showing very plainly that only the means that are based upon 
many years of observations, and as far as possible on simultane- 
ous records, can lead to reliable results as to the geographic 
distribution of rainfall. His study, moreover, shows us how 
mean values deduced from shorter periods may be utilized to 
this end. The first step is to secure a long series from several 
stations—he quotes 14 for which he has records for fifty years 
or more. For each of these the mean is taken for each period 
of five, ten, twenty, thirty, and forty years for comparison with 
the mean for sixty years. The differences show us that 
for the German stations the mean of any five years will differ 
by 5 or 10 per cent from the mean of any other five; that the 
variability of the mean annual rainfall increases decidedly as 
we go inward from the ocean; that the range of the average 
of twenty years may be from 15 to 30 per cent of the total 
rainfall; that in order to obtain a rainfall average that is cor- 
rect to within plus or minus 2 per cent we must have a com- 
plete record of at least thirty and in many cases over forty 
years. These statistical studies in accordance with the method 
first published by Koch, in 1887, and Blanford, in 1892, if 
applied to the more variable climate of the United States would 
undoubtedly require us to wait until we have fifty years of 
observations under uniform exposure of the rain gage before 
attributing to its mean records an accuracy of plus or minus 
2 per cent.° 

On page 41, of Hellmann’s memoir, is given an equally im- 
portant study relative to the frequency of dry years and wet 
years. If we convert each annual rainfall at Gutersloh from 
millimeters into a corresponding percentage of the normal 
annual rainfall and then out of the 64 years of record pick 
out the ten wettest years and again the ten driest, we find the 
average precipitations to be 124 and 73 per cent, and the dif- 
ference between them is 51 per cent of the normal rainfall. 
If only one could foresee when these extremely wet and dry 
years would occur. But, as yet, this is as impossible for 
Europe as it is for America. 

REDUCTION TO THE FUNDAMENTAL PERIOD. 

There were only 109 stations available to Hellmann for com- 
puting annual average rainfalls for his fundamental period of 
fifty continuous years preceding 1900, and these stations are 
not sufficient to form a reliable rainfall chart of Germany. 
He, therefore, set himself the problem of reducing the shorter 
and fragmentary series to what they would have been if con- 
tinued during the whole of this fundamental period. In this 
connection he states, on page 42, that according to the An- 
nuaire of the Meteorological Society of France* the hydraulic 
engineer, Fournié, in 1864 first established the rule that the 
ratio of the annual rainfall at neighboring stations is nearly 
constant from year to year, but that this is not true for sta- 
tions far apart, and this principle was long used by the engi- 
neers before it was adopted by the meteorologists. In 1872 

‘Various interesting details on this subject will be found in an article 
written by the Editor in 1887, and printed in the Monthly Weather Re- 
view of October, 1899, Vol. XX VII, pp. 464-468. 

°> The errors of short-period rainfall registers in the United States were 
briefly discust by Prof. A. J. Henry, in Weather Bureau Bulletin D, 
(1897), p. 9. For the eastern coast of the country the possible error of a 
ten-year period was found to be 16 per cent of the normal annual amount; 
for the interior valleys 17 to 20 per cent; and fora Pacific coast sta- 
tion only 10 per cent. The conclusion reached by the author was that 
at least thirty-five or forty years of observation are necessary to obtain 
a result that will not differ more than plus or minus 5 per cent from the 


normal. 
®See the Annuaire for 1865, p. 20. 
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J. Karsten discust the question whether the method used for 
reducing mean temperatures to a common basis and to a nor- 
mal station could not also be used for rainfall. In studying 
the rainfall Karsten used the differences between neighboring 
stations, rather than the ratios, and found fairly good results, 
but only when the rains were uniformly distributed and when 
extreme values were rejected and when the stations were very 
near and under similar influences. He found that in summer 
time heavy local thunderstorms disturbed all such relations. 
In 1880 Hann, and in the same year, also, Hellmann himself 
modified and made use of Karsten’s idea. The fundamental 
basis of Karsten’s method is the assumption that the great 
variations of rainfall occur simultaneously over broad regions. 
The same principle has been adopted concerning temperature 
for many years past, but temperature is much more regular 
than rainfall. Before applying Karsten’s method Hellmann 
studied the ratios of pairs of stations that are only one, two, 
or three kilometers apart, as is done in Fournié’s method, and 
finds that the ratio, which should be unity, actually varies 
between 1.144 and 0.930 in the forty-four cases that he cites 
for four stations. These stations were chosen because the 
rain gages were alike and with the best exposures, but if the 
gages have bad exposures the ratios are much more variable 
and irregular, and so also if the gages are at greater distances 
apart. The irregularities are also, of course, increased when- 
ever there is any change in the homogeneity of the series due 
to a change of gages, exposures, hours of observation, or ob- 
servers, so that by studying the relation between the records 
of two stations we can even ascertain the value of the different 
parts of the long series. On page 46 is given a very im- 
portant table showing year by year the ratio between the re- 
spective annual rainfalls, as also the departures of these ratios 
from their average values for four pairs of stations, which are 
separated from each other, approximately, as follows: 


Station. State. No. | Lat. N. Long. EF. | hae 

SOF Meters 
593 51s | «(618 «OO 99 
Frankfort, a. M........ 231; 7 8 41 104 
Gitersloh...... ........ Westphalia..... ........, 515 | 8 77 


Rerlin south 5° west 120 kilometers to Torgau. 
Cologne south 30° east 30 kilometers to Boun. 
Geissen south 2° east 55 kilometers to Frankfort. 
Giitersloh north 45° west 100 kilometers to Lingen. 

The ratios of the annual rainfalls of these stations vary be- 
tween 1.43 and 0.75; that is to say, one station of a pair 
has a rainfall that is sometimes 43 per cent above and at other 
times 25 per cent below the rainfall for the other station. The 
oscillations of the ratio may be as large as 67 per cent for one 
pair, viz: Berlin-Torgau, but the amount is only 47 per cent 
for the best pair, viz: Gutersloh-Lingen. The ranges do not 
depend simply upon the distances of the stations apart. Even 
if we compute the ratios not for individual years, but for the 
lustra or five-year periods, still they have a very large range, 
as is shown by tables for twelve different groups of stations; 
so that in general neither individual years nor individual lus- 
tra can profitably be reduced to the means for the fifty-year 
fundamental epoch. 

In order to determine more exactly the influence of the dis- 
tance from each other of a pair of stations the records for 
Berlin were compared with those for twenty other stations 
located at distances of from 94 to 655 kilometers, most of them, 
however, stretching in a belt from east-northeast to west- 
southwest, nearly parallel to the coast of Germany and Hol- 
land. The average departure of each annual ratio from its 
mean value increases from 12 per cent for the nearby stations 


| 
| 


308 MONTHLY WEATHER REVIEW. 


up to 18 per cent for the more distant ones; the results being 
charted show that in north Germany it will always be advan- 
tageous to reduce the precipitation for any station to the fun- 
damental period by using stations to the westward as normal 
stations. 

The limit of the error introduced by reducing mean rain- 
falls for a short period to those belonging to the fundamental 
period is worked out by Hellmann according to a method that 
he applied in 1875 for the reduction of French observations, 
and he concludes that his isohyetal chart for 1851-1900 is 
liable to be in error in some places by from 8 to 12 per cent 
of the local rainfall when the local stations have only ten or 
fifteen years of observations, but by less than 5 per cent when 
thirty years of records are available. 

ANNUAL PERIODICITY. 

The annual periodicity of the rainfall is based upon monthly 
means from all stations for which there are over 35 years’ 
records. Here again we have to face the fact that the monthly 
means are not comparable among themselves, owing to the 
various lengths of the months, and some correction must be 
made before we can ascertain precisely the character of the 
annual periodicity. The difference between the 28 days of 
February and the 31 days of some other months is equivalent 
in fact to 10 per cent of the monthly rainfall. Hellmann pre- 
fers to express the monthly rainfalls as percentages of the 
total annual for each locality without making other theoretical 
corrections. Renou reduced the rainfalls for any calendar 
month to its value for a month of normal length, namely, 30.42 
days; H. Meyer reduced each month to an equivalent for 30 
days; Quetelet and Kreil adopted the quotient of the number 
of days of rainfall by the number of days in the month, and 
ascribed the average daily rainfall to that day of the year or 
that longitude of the sun that corresponded to the middle of 
the month. Even Angot’s method of relative excesses or his 
pluviometric coefficients (apparently due to Renou) only im- 
perfectly overcomes the irregularity due to the unequal lengths 
of the months. Hellmann points out that all these methods 
lead to the same result if instead of actual rainfalls we use 
monthly rainfalls exprest as percentages of the total annual. 
In his lithographic Plate No. 1 [not reproduced] he gives the 
annual curves of percentage of precipitation for all of his 35 
and 50-year stations, about 90 in all. 

The distribution of rainfall in Germany by percentages for 
the four seasons—winter, spring, summer, and autumn—brings 
out clearly the contrast between continental and oceanic influ- 
ences, and this is summarized in Hellmann’s figure 7, page 82, 
which shows the percentage of precipitation in the colder half 
of the year, October to March, exprest as a percentage of that 
which falls in the warmer half of the year, April to September. 
Thus for Bonn, on the average of fifty years, 41.8 per cent of 
the total annual precipitation falls in winter and 58.2 falls in 
summer. The lines of equal winter percentage show a steady 
diminution from 50 per cent in the northwest toward 30 per 
cent in the east and southeast. Thus in the valley of the 
lower Rhine the precipitation is evenly divided between winter 
and summer, but in the valley of the upper Oder the summer 
rainfall is almost twice that of the winter. These relative 
quantities of rainfall and snowfall are the vitally important 
factors in all studies of forestry, agriculture, and hydraulic 
engineering, and, as the Editor has pointed out, in glacial 
climatology also. Similar studies applied to the Nile, the 
Mississippi, and the great rivers of India and China have a 
direct bearing upon broad problems of internal navigation 
and irrigation. 

Hellmann's maps on page 84, showing the months of heavi- 
est and lightest rains, depict the region of heavy rains moving 
northward into Denmark; the month of September appears 
unimportant, whereas meteorologists have generally stated 
that this is the month of maximum rainfall in Schleswig-Hol- 
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stein, an error that seems to have arisen from the study of 
various short series of observations. The annual movements 
of the areas of heaviest and lightest rainfall are not explicable 
by any study of the movements of the areas of high and low 
pressure. 

As we may determine daily mean temperatures from the 
daily maxima and minima, so Hellmann studies to what extent 
we can determine the annual rainfall from the records of the 
three driest and three wettest months. With the assistance 
of W. Meinardus, who examined about thirty different stations 
from this point of view, he has discovered that the principal 
features of the annual rainfall are analogous to those of the 
wettest and driest months, so that there is a nearly constant 
ratio between the mean annual rainfall and that of the months 
of heavy rainfall. On the average of fifty years, the month 
having the heaviest rainfall has about 18 per cent of the 
unnual rainfall, the month having the next lowest rainfall has 
about 14.5 per cent of the annual rainfall, and the next lowest 
month has about 12 per cent, so that the sum total of the three 
wettest months averages 42.44 per cent of the total annual. 

The preceding studies give no evidence of any periodicity, 
except the daily and annual periodicities in the rainfall, and 
relate only to the so-called irregular or nonperiodic departures 
which in view of our limited knowledge we call accidental 
variations from normal conditions, but Hellmann now pro- 
ceeds to the search for truly periodic variations. 

Being given a series of monthly means for many years, if we 
take the general averages by months, then the difference be- 
tween the month that has the highest average and the month 
that has the lowest average in the mean periodic range. If, how- 
ever, we pick out the highest and the lowest monthly values 
for each year and take the average of the resulting extreme 
annual ranges we obtain the so-called aperiodic range which 
is larger than the periodic because the extremes of rainfall do 
not always occur in the same month. Thus for Konigsberg, 
Hellmann finds a mean periodic range that is 7.5 per cent of 
the annual rainfall while the mean aperiodic range is 15.9; the 
maximum range for any year is 27.3, and the minimum is 6.4. 
In general the minimum value of the aperiodic range at any sta- 
tion is about as large as the mean periodic range at that station." 

The mean periodic amplitude is shown by a curve of monthly 
values, and this curve becomes flatter with elevation above sea- 
level, since the summer rains diminish and the winter rains in- 
crease with altitude. On those portions of the rainfall map of 
Germany, where 50 per cent of the rainfall at low stations occurs 
in the colder half of the year, we have only to ascend a short 
distance in order to find an inversion in the curve of annual 
rainfall due to the influence of the mountains, and to the fact 
that our stations are high enough up to allow us to recognize 
the existence of this phenomenon. In the German mountains, 
the winter rainfall is more important on the windward side than 
at the same level on the leeward side. But there isa plane or 
altitude above which the annual curve for low stations is 
inverted; where, consequently, the winter rainfall is more 
important than the summer. The summits of the eastern 
mountains of north Germany hardly attain to this level, since 
the measurements on the Schneekoppe (1603 meters) and 
other similar mountain tops appear to be too uncertain to fix 
the value of the winter rainfall. On the other hand, in the 
western part of north and south Germany the altitude of the 
plane of inversion is about 500 or 600 meters, but ten years 
more of observation are still needed to fix the elevation at all 
precisely. In the Alps, at least on the northern slopes, there 
seems to be no inversion. 

LOCAL BRAINS. 
Hellmann makes a special study of heavy local rains, of 
'The difference between extreme values is the range; the half-differ- 


ence is the amplitude or the extent of the departure either way from a 
mean value. 


| 

| 
| 
| 
| 


Jury, 1907. 


short duration, the so-called “ platzregen”. In defining an 
excessive rain he differs entirely from previous European au- 
thors (Goodman, Riggenbach, Les) and says: “ If, therefore, we 
would define platzregen we must take account simultaneously 
of both the duration and the intensity ’.* Hellmann modifies 
his earlier system of 1891 and states that in the present study 
he considers only those local rains whose intensity per minute 
and whose duration are as follows: 


No. Duration. a 

Minutes. Millimeter. 
1 1 to 1.00 
2 6to 15 0, 80 
3 16 to 30 0. 60 
4 Bl to 45 0.50 
5 4to 60 0. 40 
6 61 to 120 0. 30 
7 121 to 186 0. 20 
8 0.10 


over 180 


The total number of cases occurring in each of these eight 
classes in north Germany between 1891 and 1902, as shown 
by continuous registers (Hellmann-Fuess pluviographs), is as 
follows: 


qi) (2) (3) (4) (5) (6 (7) (8) 
615m. 16-30m. 31-45m. 46-60 m. 1-2h. 2-3 h. Over 3h. 
91 357 346 167 185 319 123 151 


The relation between the mean intensity, i, of each of these 
groups and the duration of the rain, ¢, in minutes is exprest 
approximately by the following empirical formula: 


i= — 0.311 + 3.522/t. 


Inasmuch as 7 is the quotient of the depth of rainfall, h, 
divided by the time, ¢, therefore the above formula may be 
written 

h= — 0.811 ¢ + 3.522 WP. 


As this formula corresponds expressly to the intense rain- 
falls, it represents a boundary line that separates such cases 
from those extraordinary rains that might be conceived of as 
possible, but that practically never occur. It becomes, there- 
fore,an appropriate problem for the physical meteorologist to 
ascertain what physical conditions exist in the atmosphere that 
impose such a limit or boundary line, or to ascertain what pre- 
vents the occurrence of rainfalls more intense and over longer 
periods of time. A chart of the location of these heavy rains 
shows that they are fairly evenly distributed over the whole of 
Germany, but are rather more frequent in drier regions. 
Moreover, they occur almost exclusively in the summer or 
warmer half of the year, 80 per cent being in June, July, and 
August. 

A long-continued heavy shower is known both in Germany 
and in America as a “cloudburst.” To this phenomenon 
Hellmann gives a special definition, namely, “a cloudburst is 
a shower of at least one hour's duration, whose intensity ex- 
ceeds the above-defined limits of the heaviest local rains, viz, 
if the cloudburst lasts an hour, the rainfall must exceed 56 
millimeters; if two hours, 69 millimeters; if three hours, 0 
millimeters’. Hellmann quotes eight such cloudbursts, of 
which the most remarkable occurred at Berlin on April 14, 
1902, when 143 millimeters, or 5.63 inches, fell in the course 
of three and one-half hours. 

With regard to one very interesting question, namely, the 
geographical extent or the limit that should be assigned to a 
so-called local rain, Hellmann simply says that we must wait 


* The definition of excessive rain as used by the Weather Bureau was 
modified in the latter part of 1896 so as to take account of both time and 
intensity. (See Monthly Weather Review, January, 1897, Vol. XXV, 
pp. 13 and 21.) Doctor Hellmann's system is in substantial agreement 
with that of the Weather Bureau.—A. J. H. 
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until we have a denser network of pluviographs, and this is 
true not only for Germany but for the densest networks, as in 
England and Barbadoes. 

PERIODIC VARIATIONS. 

After studying the frequency of precipitation, both diurnal 
and annual, Hellmann takes up the departure from uniformity 
which is usually exprest as an average departure per month 
or per year, and which may be either periodic or nonperiodic. 
If periodic, then some regularity should be found in the oc- 
currence of successive wet or dry years, months, and days. 
After thoroly studying the accidental occurrences, Hellmann 
devotes a few pages to the periodic variations at 21 stations 
having long records. With regard to the 11-year sun-spot 
period he says: 

Some authors have denied any connection between rainfall and sun- 
spot periods, and some believe they have found such, altho these latter 
do not agree among themselves, since some of them find a maximum of 
sun spots agreeing with an excess of rainfall and others find the con- 
trary. But these differences in the results may proceed from the fact 
that solar processes may have very different indirect influences on dif- 
ferent parts of the earth. An increase or diminution of insolation in the 
equatorial zone must modify the energy of the general circulation of the 
atmosphere, whose consequences will be felt years later and in different 
ways in the other parts of the globe. Moreover, there will be at every 
station a direct local influence such that the latter may either agree with 
or differ from the influence that comes to it from distant equatorial 
regions. Thus it may happen that at one place the maximum rainfall 
may agree with the minimum. This idea is confirmed by the fact that 
in western Europe the wettest and the driest years appear to be delayed 
as we go northward, so that, for instance, they occur in Scotland one or 
two years later than in Portugal and southern Spain. 


The period 1851-1900 embraces four and one-half sun-spot 
periods, which Hellmann counts from minimum to minimum, 
as is done by Hann. The rainfalls for 21 selected stations, 
exprest as percentages of their respective averages, are now 
summed up, and the totals representing all of Germany are 
compared with the relative sun-spot numbers of Wolf and 
Wolfer.’ By taking the averages of these percentages and 
smoothing these by the formula (a+2b+c)/4, Hellmann ob- 
tains a rather regular series of numbers that indicates adouble 
period of rainfall within a sun-spot period. The principal 
maximum of rainfall slightly precedes the minimum of sun 
spots, but the secondary maximum of rainfall coincides with 
the maximum of sun spots. Similar results have been attained 
by others, and in order better to understand the physical con- 
nection Hellmann repeats the computations for the cold and 
warm halves of the years 1851-1900, but the results for the 
two halves of the year are precisely like those for the whole 
year. The total amplitude of precipitation within the sun-spot 
period is 8 per cent in summer and 16 per cent in winter, and 
is therefore much smaller than the irregular variations from 
year to year. 

With regard to Brickner’s 35-year period, which was in fact 
first recorded by Francis Bacon in 1622, apparently as the 
suggestion of some earlier student, Hellmann states that he 
finds partial confirmation of its existence. He makes use of 
24 series appropriate to this study, beginning with 1816 and 
ending with 1900. He compiles lustrum averages, exprest in 
percentages of the average rainfall during the fundamental 
period 1851-1900, and finds a general maximum of rainfall in 
the lustrum 1876-1880, and a general minimum in 1861-1865; 
however, this maximum is not repeated 35 years earlier at many 
stations, but occurs rather later, namely, 1851-1855. The 
minimum of 1861 recurs again 35 years earlier, in 1826-1830. 
Hellmann concludes that these relations between rainfall and 
possible cosmic influences can not have any practical impor- 
tance since, when we come down to individual cases, the rules 
fail as often as they fit. In order to help on such investiga- 


* These are published in full in the Monthly Weather Review, April, 
1902, vol. 30, p. 171.—Eprror. 
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tions meteorologists can do nothing better than to secure for 
the whole earth the longest and most homogeneous series of 
observations possible.—C. A. 


A POSSIBLE CASE OF BALL LIGHTNING. 
By Wittiam H, ALEXANDER, Local Forecaster. Dated Burlington, Vt., August 13, 1907- 


During the month of July, 1907, the weather in the Cham- 
plain Valley, if not in the entire State of Vermont, was character- 
ized by several interesting (not to say abnormal) features. 
Perhaps the most prominent feature was the large number of 
violent, and in many cases destructive, thunderstorms that oc- 
curred. A considerable number of lives was lost and much 
valuable property destroyed by lightning. Without doubt 
one of the most singular, certainly one of the most unusual, 
electrical phenomena known to the writer occurred at Burling- 
ton on the 2d, incident to the passage of a barometric depres- 
sion from the Lake region to the lower St. Lawrence Valley 
during the last days of June and the first days of July. The 
distinctive feature of this storm was the single peal of thunder 
or explosion attended by what is believed to have been a case 
of “ball” or “globe” lightning. The “explosion” was so 
sudden, so unexpected, and so terrific that it startled practi- 
cally the entire city, and there was a general, spontaneous 
rush to the window or street to see what had happened. 

Effort has been made to obtain from eyewitnesses all ob- 
served details of importance relative to the phenomenon, but 
it appears that altho all heard the sound only a few actually 
saw anything. Fortunately, however, there were competent 
and reliable witnesses whose statements are given below in 


their own words. 

Bishop John S. Michaud says: 

I was standing on the corner of Church and College streets just in 
front of the Howard Bank and facing east, engaged in conversation with 
Ex-Governor Woodbury and Mr. A. A. Buell, when, without the slightest 
indication or warning, we were startled by what sounded like a most un- 
usual and terrific explosion, evidently very near by. Raising my eyes and 
looking eastward along College street, I observed a torpedo-shaped body 
some 300 feet away, stationary in appearance and suspended in the air 
about 50 feet above the tops ofthe buildings. In size, it was about 6 feet 
long by 8 inches in diameter, the shell or cover having a dark appearance, 
with here and there tongues of fire issuing from spots on the surface re- 
sembling red-hot unburnished copper. Altho stationary when first 
noticed this object soon began to move, rather slowly, and disappeared 
over Dolan Brothers’ store, southward. As it moved, the covering 
seemed rupturing in places and thru these the intensely red flames issued. 
My first impression was that it was some explosive shot from the upper 

rtion of the Hall furniture store. When first seen it was surrounded 

y a halo of dim light, some 20feet in diameter. There was no odor that 
I am aware of perceptible after the disappearance of the phenomenon, nor 
was there any damage done so far as known to me. Altho the sky was 
entirely clear overhead, there was an angry-looking cumulo-nimbus 
cloud approaching from the northwest; otherwise there was absolutely 
nothing to lead us to expect anything so remarkable. And, strange to 
say, altho the downpour of rain following this phenomenon, perhaps 
twenty minutes later, lasted at least half an hour, there was no indica- 
tion of any other flash of lightning or sound of thunder. 
. Four weeks have past since the occurrence of this event, but the picture 
of that scene and the terrific concussion caused by it are vividly before 
me, while the crashing sound still ringsin my ears. I hope I may never 
hear or see a similar phenomenon, at least at such close range. 


Mr. Alvaro Adsit says: 

I was standing in my store door facing the north; my attention was 
attracted by this ‘‘ ball of fire’’ apparently descending toward a point on 
the opposite side of the street in front of the Hall furniture store; when 
within 18 or 20 feet of the ground the ball exploded with a deafening 
sound; the ball, before the explosion, was apparently 8 or 10 inches in 
diameter; the halo of light resulting from the explosion was 8 or 10 feet 
in diameter; the light had a yellowish tinge, somewhat like a candle 
light; no noise or sound was heard before or after the explosion; no 
damage was done so far as known to me. 

Mr. W. P. Dodds (who was on the south side of the street, 
in the office of the Equitable Life Insurance Co.) says: 

I saw the “ball” just before the explosion; it was moving apparently 
from the northwest (over the Howard Bank Building) and gradually de- 
scending ; did not see it at the moment of the explosion, or afterward; no 
damage resulted so far as known to me. 
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Fic. 1.—Plan of small section of Burlington, Vt., drawn (not to exact 
scale) to show roughly the several places mentioned in connection with 
the electric phenomenon of July 2, 1907. 1. Howard National Bank. 
2. National Biscuit Company. 3. Hall’s Furniture Company. 4. Fer- 
guson « Adsit’s store. 5. Dolan Brothers. 6. Equitable Life Insurance 
Company. 7. Standard Coal and Ice Company. 


The following account is taken from the Burlington Daily 
Free Press of July 3, 1907: 


A forerunner to one of the series of heavy and frequent thunderstorms 
that have characterized the early summer in this vicinity startled Bur- 
lingtonians yesterday just before noon. Without any preliminary dis- 
turbance of the atmosphere, there was a sharp report, the like of which 
is seldom heard. It was much louder in the business section of the 
city than elsewhere, and particularly in the vicinity of Church and Col- 
lege streets. People rushed to the street or to windows to learn what 
had happened, and when a horse was seen flat in the street in front of 
the Standard Coal and Ice Company's office it was the general impression 
that the animal had been struck by lightning and killed. This theory 
was not long entertained, as the horse was soon struggling to regain his 

Ex-Governor Woodbury and Bishop Michaud were standing on the 
corner of Church and College streets in conversation when the report 
startled them. In talking with a Free Press man later in the day Gov- 
ernor Woodbury said his first thought was that an explosion had occurred 
somewhere in the immediate vicinity, and he turned, expecting to see 
bricks flying thru the air. Bishop Michaud was facing the east and saw 
a ball of fire rushing thru the air, apparently just east of the National 
Biscuit Company's building. Alvaro Adsit also saw the ball of fire, as 
did a young man who was looking out of a window in the Strong Theater 
Building. Another man with a vivid imagination declared that the ball 
struck the center of College street near the Standard Coal and Ice Com- 
pany’s Office, knocked the horse down by the jar and then bounded up 
again to some undefined point inthesky. * * * The unusual dis- 
turbance was followed in a few minutes by a downpour of rain, which 
continued, with brief interruption, for nearly two hours. 


Another described the sound as “like the tearing of new 
cambric”’. All agree that it was the most startling phenome- 
non of the kind ever experienced, because so unexpected.' 
The “explosion” was followed ina few minutes by a heavy 


'This ‘ball of fire” may have been a distant meteor, and it will be 
worth while to seek for observations by distant observers about noon, 
Tuesday, July 2, 1907.—Eprror. 
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downpour of rain, 1 inch falling in 35 minutes between 12:10 
p- m. and 12:45 p. m. 

Fig. 1 is a rough plan of a small section of the city of Bur- 
lington, and shows the streets, buildings, and stores men- 
tioned by the eyewitnesses; this section is nearly a mile west- 
northwest of the local office of the Weather Bureau. 


STUDIES ON THE PHENOMENA OF THE EVAPORATION 
OF WATER OVER LAKES AND RESERVOIRS. 


By Pror, FRANK H. BiceLow. Dated June 20, 1907. 


I—THE PROPOSED STUDY ON THE PROBLEMS OF EVAPORA- 
TION AT THE SALTON SEA, SOUTHERN CALIFORNIA. 
The Salton Sea in May, 1907, consisted of a sheet of fresh 
water, 45 miles long and about 10 or 15 miles wide, containing 
440 square miles of surface area, 205 feet below the mean tide 
level of the Pacific Ocean. This body of water has recently 
been formed by overflow from the Colorado River and has 
been protected from further inflow; it will probably dry out 
in ten or twelve years, so that an unusually fine example of 
evaporation on a large scale in that arid climate is offered for 
study. Mr. G. K. Gilbert, of the U. S. Geological Survey, pro- 
posed that a preliminary examination be made of the shores of 
the lake, to see whether the surface inflow and underground 
seepage can be measured. Subsequently, after several confer- 
ences between the representatives of the U. S. Geological Sur- 
vey, the U. S. Reclamation Service, and the U. 8S. Weather 
Bureau, a Board of Conference was sent to the Salton Basin in 
May, to examine in detail the feasibility of undertaking a cam- 
paign on evaporation. A few extracts from reports are here 
given in order to show that suitable action has been taken to 
inaugurate such a study of the problems of evaporation on the 
large scale presented by the drying out of the Salton Sea. 

Mr. M. O. Leighton, Chief Hydrographer of the U. S. Geo- 
logical Survey writes as follows: 

(A) NOTES ON THE PRACTICAL VALUE OF INVESTIGATIONS OF EVAPORATION, 

Great water supplies inthe arid regions mustin nearly all cases be the 
result of conservation of flood waters. This makes it necessary that these 
waters be stored for long periods in reservoirs with an enormous surface 
exposure. Such conditions are ideal, especially in hot countries, for 
maximum loss by evaporation. Loss of water in the arid regions is 
always a serious factor. It may mean a loss of productivity over large 
areas of country. It, therefore, becomes a practical question, the im- 
portance of which can hardly be overestimated. 

In planning reservoirs for the conservation of water, the capacity of 
the reservoir controls its usefulness; that is, a reservoir of a certain 
capacity will supply water sufficient to irrigate a certain acreage, to pro- 
vide municipal supply to a certain population, or to guarantee a certain 
minimum amount of power. In determining these duties it is obviously 
necessary to take into account the losses arising during storage. There- 
fore, in designing a water supply system of whatever kind, it is neces- 
sary to deduct from the amount of water available for storage a certain 
percentage resulting from loss by evaporation. This would be simple 
if there were at hand any reliable method for computing such losses. 
Attempts have been made, but it is apparent that the factors secured are 
erroneous. Therefore it is of the utmost importance to all water sup- 
ply installation to have the rate of evaporation under fixt and variable 
conditions determined. A few practical illustrations: It has been esti- 
mated that the evaporation in southern Arizona is equivalent to about 6 
feet per year. Whether or not this is true we do notknow. Assuming, 
however, that the figure is a fair approximation, the amount of water 
lost from the Roosevelt Reservoir, surface extent, 16,320 acres, will be 
97,920 acre-feet, sufficient to irrigate 48,960 acres, assuming a duty of 
water equivalent to 24 inches per annum. The same computations may 
be made with respect to all the great reservoirs in the arid West. It 
will, therefore, be seen that in computing the area to be reclaimed under 
the Roosevelt Reservoir it was necessary to deduct nearly 50,000 acres 
from that which might have been reclaimed had it not been for evapora- 
tion. The Sweetwater and Otay reservoirs in the San Diego region in 
southern California have never performed the duty that was expected of 
them. Indeed, during the greater part of the time since they were con- 
structed they have been empty or only partially filled. The evaporation 
from these reservoirs is enormous, and it is highly probable that had 
there been any worthy information concerning the rate of evaporation at 
these points it would have been appreciated that the drainage areas 
would not provide for actual use an amount of water equivalent to the 
storage installation. In other words, the plans would have been entirely 
changed ‘and_a large amount of money would have been saved, 
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The above constitute two typical instances of the practical importance 
of determining all the factors connected with evaporation. If the facts 
were known, the engineering profession would probably change its ideas 
with reference to economic depth of water stored, and shallow areas 
within reservoirs at which it is assumed that evaporation may be greatest 
would be avoided. If the effects of winds were known, ideas with refer- 
ence to the proper location of reservoirs would probably be changed, and 
there would be some useful study and experimentation with reference to 
the effect of windbreaks, etc. In fact, we can only generalize about the 
matter, even as it is necessary to generalize with reference to the methods 
of evaporation study. Each reservoir in the west is subject to great loss. 
We do not know how much, but it is apparent that did we know subse- 
quent work of this character would be more intelligently carried on. 


Appendix B of the report of the Conference Board is given 
in full as follows (see Chart IX): 


(B) MEMORANDUM ON THE IMPORTANCE OF THE PROPOSED INVESTIGATION OF EVAPO- 
RATION IN THE SALTON BASIN, 


Past and future history of the Salton Sea. 


Salton Basin, in the extreme southeastern part of California, is a 
depression below the level of the sea, its lowest point being 287 feet 
below mean tide. The basin is separated from the Gulf of California by 
the delta of the Colorado River. In past time the river has flowed 
alternately to the gulf and to the basin. Four years ago all the water 
of the river flowed to the Gulf of California, and the basin was dry. A 
canal made for irrigation purposes, leading water from the river toward 
the Salton Basin, became enlarged in time of flood and past beyond 
control, so that after a few months the entire river discharged to the 
basin. For more than a year it flowed in that direction, and it was 
finally brought under control only after strenuous effort. The river has 
now been returned to its former channel and discharges to the Gulf of 
California, excepting a small portion employed for irrigation in the 
Imperial Valley —‘‘ Imperial Valley’’ being the name given to that part 
of the river delta which slopes toward the Salton Basin. 

While the river flowed into the Salton Basin it gradually flooded the 
lower part of the basin so that now there is a lake or sea about 80 feet 
deep with a surface area of 440 square miles. As important interests are 
involved, it may be assumed that the river will be restrained from again 
invading the basin and that the lake which now exists will gradually dry 
away, its dissipation requiring between ten and fifteen years. 

Need for investigation of evaporation. 

In the construction of reservoirs, for whatever purpose, it is necessary 
to make allowance for evaporation in order to determine in advance 
what will be the available supply of water. In the work of the Recla- 
mation Service the allowance for evaporation is often very large and 
affects the plans and estimates of cost in important ways. It is always 
a factor to be considered in estimating the available supply obtainable 
from a reservoir of known capacity, and is likewise a factor used in 
determining the height of a dam of greatest storage efficiency. The 
exposure of an unnecessarily large area behind a dam of too great height 
may result in excessive wastage of the supply. Moreover, an inadequate 
allowance for loss by evaporation from the reservoir surface leads to er- 
roneous assumptions concerning the water which can be made available 
for useful purposes. 

Unfortunately the rates of evaporation for different climates are not 
well known, so that at present it is impossible to make estimates with 
desirable precision. It is known that the rate of evaporation in any 
locality depends on certain factors, namely, the temperature of the air 
and water, the dryness of the air, and the velocity of the wind; but the 
nature of the law or formula connecting the evaporation with these 
factors is not known. Various attempts have been made to determine 
it, but the results are so discordant that little confidence is felt in any 
of them. It is known also that a formula for evaporation derived from 
experiments with a small water surface —such as that afforded by a tank, 
for example—can not be applied directly to the computation of the 
evaporation from a reservoir or lake, because the larger bodies are 
differently affected by the wind. As the air moves across a reservoir 
and gradually becomes charged with moisture its rate of absorption 
diminishes, and the average rate of evaporation from a broad surface is 
therefore less than from a small surface. For this reason the formula 
for evaporation can not be put on a sound basis without taking account 
of large water surfaces as well as small. Attempts to measure evapora- 
tion from lakes and reservoirs have heretofore been hampered by the 
difficulty of accurately measuring inflow and outflow so as to discriminate 
the various factors determining changes in the level of the water surface. 

Availability of the Salton Sea. 

The conditions afforded by the Salton Sea are peculiarly suitable for 
the investigation of the laws of evaporation. The amount of water flow- 
ing into it is small and can readily be measured. The rainfall is nominal 
in amount. No water flows out of it. The climate is so dry that the 
total evaporation in a year will probably amount to 6 or 8 feet. It is 
therefore possible to determine by gaging the actual rate of evaporation, 
and to make this determination with high precision. By making the 
gaging continuous, and by making simultaneous observations of the 
temperature, atmospheric humidity, wind, ete., the relations of evapo- 
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ration to these several factors can be made out. It is possible, also, by 
a suitable arrangement of details and by the use of evaporation tanks, 
to take account of the relation of evaporation to the size of the evapo- 
rating surface. 

By reason of the dryness of the local climate, the evaporation rate in 
the Salton Basin is unusually high. Therefore a formula based on ob- 
servations at this place will have such range as to be available for all 
cases likely to arise. 

It is especially to be noted that the opportunity given by Salton Sea 
is both temporary and unique. In ten or fifteen years the sea will have 
disappeared, and in a somewhat shorter )eriod its waters will become 
so saline that its rate of evaporation will no longer be normal and rep- 
resentative. It is not to be restored if the resources of the engineer can 

revent. Moreover, the combination of physical conditions and events 
by which the sea was created is so peculiar as to warrant the belief that 
it is not duplicated elsewhere, certainly not within the United States. 
Unless use is made of the present crisis in the history of the basin, the 
opportunity will be lost. 
(C) ACCOUNT OF THE WORK OF INSPECTION FROM THE REPORT OF THE CONFERENCE 
BOARD, 

In compliance with instructions received, the undersigned, F. H. 
Bigelow, representing the U. S. Weather Bureau, G. K. Gilbert, repre- 
senting the U. 8. Geological Survey, and C. E. Grunsky, representing 
the U. 8. Reclamation Service, met at Yuma, Ariz., on May 12, 1907, for 
the purpose of outlining the scope and methods of an investigation of 
evaporation in connection with the drying out of Salton Sea, Cal. An 
organization as a Conference Board was effected by electing F. H. Bige- 
low chairman, and with all members participating the board was in ses- 
sion from day to day at various places in Salton Basin and held a final 
session at Los Angeles. 

It was recognized in advance that in order to determine the law which 
controls evaporation and thus utilize to the fullest extent the opportu- 
nity afforded by the drying out of the lake, the meteorological conditions 
at and near the lake must be thoroly investigated; and it was early ap- 
parent that financial considerations would make it impossible to install 
and put in operation at once the fully equipped stations required for this 
purpose. The board, therefore, has given special consideration, first, to 
the work which should be immediately undertaken with means now 
at command, and, second, to scope the work as it should be carried out 
when suitable financial provision shall have been made. 

The board confirms the conclusion reached by the earlier conference 
committee that the Weather Bureau should direct the making of the 
observations and should have primary charge of working up results. 

Both the Geological Survey and the Reclamation Service should co- 
operate in the work to the extent found practicable from time to time, 
and both of these bureaus should remain in close touch with the work. 
For this reason it appears a wise provision to have the scope of the work 
and the methods of observation past upon from time to time by this 
conference board, which should be continued indefinitely for this purpose. 

It is foreseen that after the observations have been established on a 
comprehensive basis, they should be continued without interruption for 
two or three years; whether for a longer period can not be determined 
until the results of two years’ observations become available. 

The board desires to express its appreciation of the preliminary work 
done in connection with this subject by the U. 8S. Geological Survey, 
which, upon a first suggestion that such a study should be made, at once 
ordered an examination by W. F. Martin, whose exploration of the shores 
of the sea and of the conditions of run-off from the surrounding country 
greatly simplified our own investigations. The board found it neces- 
sary, however, to have personal knowledge of the physical condition of 
the country surrounding the large body of water, and also to know some- 
thing of the conditions which led to the formation of the lake, and to un- 
derstand the present situation at the Colorado River, which, if modified, 
may affect the accession to the waters of Salton Sea. Consequently an 
inspection was made of the works which turned the Colorado River back 
into its proper channel, and of the levees extending some ten miles be- 
yond the lower Mexican heading which is intended to reduce the annual 
overbank flow toward the west and north. 

The board visited the margin of the sea at its southern extremity, and 
at several points on the east and northeast along the line of the Southern 
Pacific Railroad, notably at Durmid and at Salton. Inquiry and per- 
sonal investigation were also made of the suitability of Yuma, Mammoth 
Tank, Brawley, Mecca, Indio, and Edom as stations for the meteoro- 
logical observations required in connection with the direct observation 
of evaporation and with the study of the effect of a large body of water 
upon the rate of evaporation. 


The control of the Colorado River. 


The ancient Gulf of California extended about 150 miles 
farther north than the present Gulf, filling the entire valley 
between the two mountain ranges on the east and west. The 
inflowing waters of the Colorado River, carrying much sedi- 
ment, gradually pushed a wide delta across this arm of the sea, 
cutting off the northern portion of the basin, and isolating it. 
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The courses of the river on the top of its delta-divide have 
been uncertain and shifting, so that the water seeks to flow 
at times to the Salton Basin and at other times to the Gulf, 
thus spreading the silt over wider areas. The Salton Sea has 
been subject to drying out and refilling many times, according 
to the temporary course of the river. The bottom of the 
Salton sink is 287 feet below sea level, and Volcano Lake on 
the top of the delta is 30 feet above sea level, so that the gra- 
dient of water flow from the river to the basin is very much 
greater than it is to the Gulf. Therefore, the Salton inflows 
are very rapid and powerful, tending to cut thru the delta de- 
posits and transport large masses of soil into the lower levels. 
In the interests of irrigation in the Imperial Valley, in 1891, 
a small channel was cut from the Colorado River into the bed 
of the Alamo River; but, this proving to be insufficient, a 
second heading was made a little below the first heading, both 
of these being just below Pilot Knob and north of the Mexi- 
can boundary line. In 1903-4 a third heading in Mexican 
territory, four miles from the boundary, was made, but in the 
summer of 1904 this channel was worn away too much by 
the Colorado River, which began to pour down in immense 
volume and to construct for itself a new channel toward the 
Salton sink. Great destruction was caused along the Alamo and 
New rivers, and the irrigation interests of the entire Imperial 
Valley were threatened. The rising waters made it necessary 
for the Southern Pacific Railroad to move its tracks three 
times. It is estimated that the fate of 700,000 acres of fine 
irrigable land in a semi-tropical region, the homes of 12,000 
to 15,000 people, and 150 miles of railroad track, all worth 
$100,000,000 at an undervaluation, were trembling in the 
balance. Several serious efforts were made in 1906 to turn 
back the river to its old channel, with apparent success on No- 
vember 4. Within four weeks after that date the water worked 
around the end of the dams; but the attack upon the river was 
renewed again with great vigor, and at the cost of several 
millions of dollars, on February 11, 1907, the levees were se- 
cured, so that in May they seemed to be very strong and capa- 
ble of withstanding the June floods which would test their 
stability. A railroad track is laid on the northern levee for 
12 to 15 miles below the permanent heading constructed of con- 
crete and with hydraulic gates, and every effort will be made to 
preserve the levee intact this year as far as constructed. It is 
proposed to extend this substantial dike across the delta region 
till it terminates on the foothills of the Cocopah Mountains 
on the western side. In case this levee holds, the Salton Sea 
will evaporate in ten or twelve years, contracting in area from 
440 square miles, thus giving a succession of lakes of different 
sizes. It is immediately in contact with irrigated territory on 
the north side from Mecca to Indio, where are located the 
“Government Date Farms’; also on the south side, from 
Brawley to Calexico, there is an irrigation district covering 
400 square miles; beyond these semi-arid districts is the pure 
desert, one station being available at Edom on the north and 
one at Mammoth Tank on the south. By the courteous co- 
operation of the officials of the Southern Pacific Railroad, 
represented by Mr. R. H. Ingraham, the Division Superin- 
tendent at Los Angeles, it is proposed to establish desert sta- 
tions at Edom and Mammoth Tank; irrigation stations at Indio, 
Mecca and Brawley; and lake stations, one at Salt River, where 
there is a long trestle bridge crossing an arm of the sea about 
40 feet deep, and another on a large raft anchored in the mid- 
dle of the Salton Sea, as near as practicable to the point of 
zero-node of oscillation due to the wind action. The prevail- 
ing winds are from the northwest or from the southeast, as 
guided by the large mountain ranges, so that the evaporating 
atmosphere over the chain of stations will undergo conditions 
subject to reversals of meteorological values, and thus afford 
the means to differentiate the terms in the formula of evapo- 
ration, which it is designed to procure from the general re- 
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search. ‘The work of the first year will consist of a prelimi- 
nary study of evaporation at Reno, Nev., where Professor Bige- 
low will locate with a small party; in October it is designed 
to open the chain of stations in the Salton Basin, all working 
with simple apparatus, intended to give a birds-eye view of 
the scientific aspects of the problem. During the second year, 
beginning July, 1908, the complete program will be inaugu- 
rated in charge of a physicist in the field, and conducted on 
the best basis known to science, both as to instruments and 
thermodynamic theory. 

The need for further research into the theory of evaporation in the 

open air. 
OBSERVATIONAL. 


There have been several important and extensive researches 
into evaporation phenomena such as exist over lakes and reser- 
voirs in different climates, wherein attempts have been made 
to arrive at a general formula to express the results of the ob- 
servations upon the amount of evaporation, in terms of several 
simple arguments. 

(1) Russell (1887-1888): 

inch|month = [43.88 — ¢,) + 1.96 
where e, is the vapor pressure at the temperature of the wet- 
bulb thermometer, and e, the vapor pressure at the dew-point 
temperature. 

(2) Abbassia (Egypt): 
EF, mm./month = 8.8(e,, — e,) (1+ 0.0239 /), 
where ¢,, is the vapor pressure at the water-surface temperature, 
and & is the velocity of the wind in kilometers per hour. 
(3) Fitzgerald (Boston, 1876-1887): 
E,inch/day = 0.3984 (e,,—e,) (1 + 0.0208 w,), 
where 1, is the wind movement per day. 
(4) Carpenter (Fort Collins, 1887): 
E, inch/day = 0.3868 (e,,—e,) (1 + 0.0025 w,). 
(5) = Stelling (Russia, 1875, 1882): 
E,mm/2 hours= 0.0702 (e,,—e,) + 0.00319 S(e,,—e,) w, 
where ~ (¢,,—¢,) is the sum of 12 readings made every two hours. 

It is seen that all but Russell use the formula known as 
Dalton’s Law, whose form is, 

(6) E= = = A (e,,—e,) (1 + ¢ 

the arguments being the temperatures of the water surface 
and the dew-point of the atmosphere, together with the move- 
ment of the wind. Reducing Abbassia, Fitzgerald, Carpenter, 
and Stelling to a common form and standard units, in order to 
give the evaporation in millimeters per hour, using v, the wind 
velocity in meters per second, we have: 


(7) Abbassia: 
FE, mm./hour=0.0122 (e,,—e,) + 0.00029 (e,,—e,) v. 
(8) Fitzgerald: 
FE, mm./hour= 0.0166 (e,,—e,) +0.000783 (e,,—e,) v. 
(9) Carpenter: 
mm./hour=0.0161 (e,,—e,)+0.0000895 (e,,—e,) v. 
(10) Stelling: 


E, mm./hour=0.0351 (e,,—e,)+ 0.00044 (e,,—e,) v. 

An inspection of the constants shows that altho these for- 
mulas may represent the local rates of evaporation, the for- 
mulas can not be considered sufficiently general to be of use 
in localities where the constants have not been especially de- 
termined. To illustrate the results to be obtained by using 
these formulas on the same example, we have computed the 
hourly amounts of evaporation per hour by assuming, in the 
centigrade system, 

= 23.9 C.°, e,, = 22.02, (by the Smithsonian Tables), 
t, =15.6 C.°, e,=13.17, 
v =10 meters per second. Hence, e,,—¢,=8.85 mm. 
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Abbassia: 

mm./hour=0.1080 + 0.0257 =0.1337. 

Fitzgerald: 

7, mm./hour=0.1469 + 0.0693=0,2162. 

Carpenter: 

FE, mm./hour=0.1425 + 0.0079 = 0.1504. 

Stelling: 

E, mm./hour=0.3106 + 0.0389= 0.3495. 

The agreement is so unsatisfactory as to suggest that the 
formulas have not a comprehensive form, and that the so-called 
constants determined empirically are in reality variable to a 
considerable extent. 

THEORETICAL. 


There are several thermodynamic theories of evaporation, 
such as are collected in Vol. II of Weinstein’s Thermody- 
namics, 1905, of which Stefan’s is the most suggestive. He 
assumes the very special case of a tube, wherein the vapor 
pressure is maintained at e=0 at the top of the tube, while 
diffusion is proceeding from the water surface at the distance 
h below the top. Ifn is the total number of air and vapor 
molecules in a thin layer dh at the surface of the water, con- 
taining N, vapor molecules, and (n—WN,) air molecules, so that 
N molecules diffuse into air from the water, the velocities be- 
ing u, and u,, respectively, for vapor and air molecules, we 
have the equations of steady condition of the thin layer, 


(11) 2, for vapor moving from the water, 
(12) a, for air moving toward the water, 


(13) 


The common equation for diffusion is, 
du 
4 1, 
(14) ot 
where D is the coefficient of diffusion, and x is the distance 


along the central axis of the tube. 
Stefan applies this to his assumed tube and its conditions 


in the form, 


Ou, an, N—n On, dh 
(15) ot af ton 
and finds the approximate solution, 
2, 
(16) W= log 
Since the densities are p= Nm, 
0 
T. 
17 my Diog 
T p, ? p—p, 


This form is so far irreconcilable with Dalton’s simple law, 
that Weinstein remarks that Dalton’s Law is entirely unsatis- 
factory. Therefore we must conclude that a complete research 
is needed, not only to determine the thermodynamic formulas 
under general conditions, especially such as prevail in the 
open, where the diffusion lines are so seriously interfered with 
and distorted by the movements of the wind. The subject is 
far too complex to take up at this time, but it may be well to 
indicate some facts regarding its treatment in general. 

The general theory of evaporation. 

There are two processes taking place in the case of evapo- 
ration, namely, (1) the transformation of water in the liquid 
state into the same water in the vapor state, and (2) the diffusion 
of this gaseous vapor into the atmosphere, which already con- 
tains a certain quantity of vapor. The first process is confined 
to a very thin layer adhering to the water surface, and the 
rapid removal of this film by the wind accelerates diffusion. 
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The gradients of diffusion are nearly discontinuous at this 
film, change sary | in the first few millimeters, and then 
slowly up to great heights. The wind velocity from the sur- 
face up to 10 meters is an important function to be determined ; 
the distribution function under the action of the wind is a 
very complex and difficult one to determine in the open air 
over a lake swept by variable wind currents. The limited 
amounts of the diffusion involve the reasons why natural air 
is usually saturated to only 80 per cent of its total capacity, 
or, vice versa, why it is so hard to dry out the last few 
per cent of vapor from a mixt atmosphere. Then, too, nearly 
all the difficulties arising from the fact that the constants 
required in the kinetic and thermodynamic computations are 
not very accurately known enter this problem with great per- 
sistency, so that many intricate physical investigations are 
suggested as advisable at the outset. In order to illustrate 
these remarks a little more fully I will extract from my com- 
putations some data applicable to the case of the atmosphere 
with as few remarks as possible on this occasion. Since the 
Boyle-Gay Lussac Law, Pvu= RT, is at the basis of the kinetic 
theory of gases and the thermodynamics of gases, it follows 
that each of these theories is interconvertible whenever desired 
in discussions. 

I. By converting a certain volume of water, v,, in cubic centi- 
meters, into vapor at a given temperature, T, and pressure, 
P,, we get, by Clayperon’s formula, the volume v,, using r,, 
= latent heat of vapor, and A, the mechanical equivalent of 

eat. 
r, @T, 41855000 x 760 
(18) apap, 1013240 


¢ centigrade oe 10° 20° 30° 100° 

T absolute 273 283 293 303 373 
+o latent heat 606.5 599.4 592.3 585.3 535.7 
7, 8radient 0.33 0.61 1.07 1.81 27.20 
v, volume 211356 109006 59312 33507 1659 


One cubic centimeter of water is converted into v, cubic 
centimeters of vapor at the temperature ¢ If a surface of 
water is lowered 1 centimeter by evaporation, the volume of 
vapor, v,, is to be disposed of by diffusion into and mixture 
with the dry air, or with air already partly mixt with aqueous 
vapor. Diffusion in the several strata above the surface, at 
the heights 1, 2,3...... h centimeters, goes on at very dif- 
ferent rates when the air is calm, and this function must be 
discovered. When these strata are set into commotion by 
the movements of the wind over the water surface there is 
added a factor or function for mixture that is of great com- 
plexity. The formula for the weight in grams of the water 
contained in 1 cubic centimeter of air in the state of satura- 


tion at the temperature ¢ is given by 

(19) a= 0, x 0.622 

where ¢, x 0.622 = 0.00129305 x 0.622 = 0.0008043, 
 ~i+al’ e, is the vapor pressure of saturation, and 


in = 760 millimeters. For the same temperatures as in Table 
1 we have: 


TABLE 2.— Reciprocal relations between the formulas (18) and (19). 
j j 
Vapor pressure | 4,57 9.14 17. 36 31.51 | 760,00 
@ density 000004896 000017116 000080040. 000588471 
on 1. 0222 1,0171 1. 0152 1. 0065 0.9761 
R gas constant 3539 3520 | 3514 


It is seen that v, derived from Clayperon’s formula and « 
derived from the Smithsonian Tables are nearly reciprocals, 
the slight imperfections between these systems, one theoretical 
and the other experimental, indicating that the exact balance 
among the numerical quantities has not yet been obtained. 
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IL. To illustrate the kinetic theory of gases in this connection, 
the following data for several gases have been compiled into a 
homogeneous system for the standard conditions (see Table 3). ~ 
Departures from the standard values of pressure, ? = 760 mm., 
and temperature, 7’ = 273°, must be computed in auxiliary 
tables, in order to follow along the fluctuating conditions of 


the atmosphere. Take = 41852800, 


Pressure, P= By hy Gg = 16 X 13.5958 x 980.6 = 1013235, 
Absolute const. K= P?’m,/p,7= 1013235 x 2.00 / 0.000090 x 273 
= 8248111. 


As to the value of the specific heat at constant pressure c, 
and the specific heat at constant volume C,, their difference 
0,—C,=R, and their ratio C,/C,=-, a collection was made of 
the measurements of these quantities, as given by many au- 
thorities. A mean value of C, was adopted, and (,, * were 
computed by using 2 as determined by the formula R= K/m. 
Then these values of (, were reduced to heat units in calories 
and compared with the values given by laboratory measure- 
ments. The agreement was satisfactory for all gases except 
CO,, where (’, seems to be too large, that is 0.1720 instead of 
0.1666, and & too small, that is 1.2617 instead of 1.3022. Car- 
bonic dioxide is usually anomalous in its action, and the dis- 
crepancy is probably due to some peculiarity of its constitution. 
The measured values were adopted for CO,. With these values 
of (C,, the coefficient of heat conduction is computed, using 
Maxwell's constant, 1.667. The diffusion constant is computed 
for air and aqueous vapor as a pair, with the result, D=0.1616. 

Ill. The next steps in the solution of the diffusion problem 
are much more complicated, because they involve the evaluation 
of the differential equations whose integration is possible only 
in simple particular cases, and then only by the use of a Fou- 
rier Series. The mathematical analogy between the flow of heat 
and the distribution of heat on the one hand, and the flow of 
evaporation products in stream lines with their equipotential 
gradient surfaces on the other, seems to be complete. In the 
case of evaporation the solutions become unusually complex 
by reason of the action of the wind disturbing the positions 
of the stream lines and the potential surfaces, in so irregular 
a manner as to render the usual solutions of the equations 
under the assigned limiting conditions inapplicable. The 
equations can probably be modified for practical work as soon 
as experiment gives some knowledge of the magnitude of the 
constants involved, and this it will be necessary to learn by 
actual observations in the field. 

For the equipotential surfaces in two dimensions where one 
end of a tube, with impervious sides, has an evaporating fluid, 
we have equations of the form, 


at 
whence 


(21) us “sine “sin ba + Le sin 
Rr 
For the flow of evaporation from a surface, as from the ocean 


to the air, where the flow is at right-angles to the surface, we 
have, 


au 
(22) dum 
@ 
1 
(23) “= f(x + di, 
vr 

where 
f= and . 


| 
if 
| 
if 
) TABLE 1.— Volume changes of water to vapor at different temperatures. 
| 
| 
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TABLE 3.— Formulas and constants from the kinetic theory of gases, 
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(1.0) 
m = molecular weight ....... ..... 28, 725 17, 88 31.76 28. 02 27.88 43.76 | 2.00 
p = Pm/TK. = density .............. 00129305 0014292 0012609 012546 OO19691 | 000900 
R= K/m. = constant .............. 2870830 4613000 | 2597000 2943600 2958430 1584830 41240000 
q? = 3P/p; whence the velocity y= 48486 61466 46119 49100 49223 39290 183779 
y= Par whence the velocity y = 44069 i629 42489 45237 45350 | 56198 169320 
= coefficient of friction ........... 000172 |. 000097 000191 000167 000167 | 000084 
= 9/0.30967 00000962 | 00000688 .00001018 00000945 ..00000948 | 00000657 00101780 
v= y/l, number of collisions ....... 4645x10° 27x10" a78axt0® sst0x10° 
Q=1/4/2 square surface ......! 18383 | 25714 | 17364 18696 18650 26910 9931 
v = coefficient of contraction ....... 00190 00282 -00182 00219 00186 .00293 . 00203 
s=6 diameter ............ | 165x107 | | | 163x107 
n= 6 v/s st, number ................ | | 121x108 | soxi0® | 69x10! | 
path ......... | This check is complete for each gas... 
L = 1.667 Cy = coeff. of conduction. | 496x107" 488x107" | 484x107" | 403x107" g392x 1077 
D = coefficient of diffusion ......... | 0.1616 | 
C, = specific heat at constant p) 9935000 19813200 9115500 10203500 10232900 «082000 
C, = specific heat at constant v = 7065000 15196800 | 6516430 7261333 7274000 | 7198667 101390700 
R= Kim=C6,—G | 2870000 4616400 2599070 «2042167 2958900 1883333 41242633 
1, 40625 | 1.9038 | 1.3089 1.4052 | 1, 4068 1.2617 | 1.4067 
G =specific heat at constant p| 0. 2874 0. 4734 0, 2178 0. 2438 0. 2445 0. 2170 3. 4080 
C, = specitic heat at constant v | == 0.1688 0. 3631 0. 1557 0.1735 0.1788 0.1720 2, 4276 
R= K/m=C6,—C, 0, 0686 0.1108 0.0621 0.0708 0.0707 0.0450 0, 9854 
ge, 1, 4063 1.3038 1. 3989 1, 4052 1, 4068 1.2617 1, 4067 
1.3022 


k by experiment 


In case there is leakage to the sides an additional term is 
required, for example, to allow for the wind effect, of the form, 


to the east of the Sierra Nevada Mountains, is very favorable 
for excessive evaporation, without the discomfort of abnor- 


ie iu » du y mally high summer temperatures, such as occur in the Salton 
(24) er gee Basin. This can be seen by a few extractscollected in Table 4. 
- TABLE 4.— Comparison of the meteorological conditions near the Salton Sink, 
with those in western Nevada. 
(25) e (a Bye d (Reno, Nev., is 4533 feet above sea level.) 
MEAN MAXIMUM TEMPERATURE, 
If there is a restriction to the flow, in the nature of acon- stations. 3 
ductivity of heat, of which there are many evidences in 18 
evaporation, we have a second differential equation to incor- 
porate with the first, something like the following: | 
du Yuma... @ 72, 78) 101 106 | 104, 100, 87, 76 68 
ammo 
(26) L(u— 0) =0, 106 | 108) 110 i ia | 
rson C i 46 
where is the coefficient of conduction, and the tempera- : 
ture of the air in the neighborhood of the water surface. 
The preliminary study at Reno, Nev. Mammoth’... | is | @ | % 
It is with the hope of securing a more intelligent view ofthe 
problem that some preliminary observations are to be under- HIGHEST TEMPERATURE, 
taken in July, August, and September, 1907, at Reno, Nev., 
by means of which the program for the Salton Basin can be 
suitably prepared for beginning that work in October. The 8 9% 110° 118 116 125 116112, 109 
meteorological tables show that in summer the Reno district, “ “ % 10 


| 
| 
| 
im 
| 
| 
| 
| 
| 
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TABLE 4.— Comparison of the meteorological conditions, etc.,— Continued. 
LOWEST TEMPERATURE. 


» 
Mammoth.: 2 3% #0 @ S52 52 & 25 
Indio. .. 2 6 8 0 20 
Carson City -22 100 6 2 3 («17 
(Reno, ) 
MEAN PRECIPITATION. 
| | | | | | Bos, | | foo, | fas, | Ine. 
Yuma....... 040 0.50 06.30 610 T. 010 080 0.10 0620 O30 0.40 
Mammoth... 0.00 1.40 T. 1.40/0.00 0.00 0.00 6.40 0.00 0.00 06.00 0.20 
Indio....... 0.30 1.20 1.45 020 0.00 6.00 00 0.50 0.00 000 075 1.00 
Carson City 2.56 1.49 1.33 0.87/06) 0.43 0.17 6.13 0.28 O41 1.50 219 
RELATIVE HUMIDITY AT CARSON CITY. 
3 ot 
8p m..... 1 © 8 8 @ 50 


The expedition to Reno, Nev., is being furnished with some 
improved pieces of apparatus, constructed by the cooperation 
and devices of Prof. C. F. Marvin, U. S. Weather Bureau, and 
embodying some suggestions furnished by Mr. Lyman T. 
Briggs, U. S. Department of Agriculture, and Mr. Edgar 
Buckingham, Bureau of Standards. These include a meas- 
uring micrometer for differential changes in the level of a 
water surface, an electrical device for maintaining a fixt 
surface level and measuring the cubic contents of evaporated 
water, an improved Piche evaporimeter, an anemometer trans- 
formed for reading wind velocities in kilometers per hour 
instead of miles per hour. The evaporating pans and the 
auxiliary contrivances, such as towers for the equipotential 
surfaces, tubes for the Stefan formula, and so on, will be 
constructed at Reno. 

Prof. F. H. Bigelow and Mr. H. L. Heiskell go to Reno from 
Washington, D. C , and will be assisted there by Mr. Harry O. 
Geren, Section Director, and such further assistants as may 
be found necessary in reading the thermometers and other 
pieces of apparatus. 


TORNADO AT PARKERSBURG, W. VA. 
{Compiled from reports furnished by H. C. Howe, Section Director. | 


On the afternoon of Monday, July 22, 1907, a small tornado 
past over Belpre, Ohio, and Parkersburg, W. Va., two places 
situated directly across the Ohio River from each other. The 
windstorm struck Parkersburg at 5:26 p. m., seventy-fifth me- 
ridian time, and lasted about three minutes. It came very sud- 
denly and was accompanied by a loud roaring noise. Observers 
along the river front or at vantage points state that a funnel- 
shaped cloud, dark y in color, suddenly shot down from 
the black clouds overhanging the city, and that the small end 
of this cloud traveled very near the ground and rotated rapidly. 
Lightning accompanied the storm, but no vivid flashes were 
seen. The rainfall was light and no hail was observed. 

The storm moved from the northwest to the southeast. Its 
track could be traced for about one and one-fourth miles, but 
the greatest width was only about three hundred feet. The 
southern limit of the storm past two blocks north of the local 
office of the Weather Bureau in Parkersburg. By the mete- 
orograph record at the office the wind from 5:27 to 5:28 
p. m. blew at the rate of 54 miles per hour, but for a 
5-minute interval the mean velocity was only 39 miles per 
hour; the direction was northwest, tho previous to the storm 
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it had been southwest. The pressure, as shown by the baro- 
graph, rose suddenly one-tenth of an inch, from 29.85 to 29.95 
inches (sea-level).' The temperature at 4:30 p. m. was 92°; 
at about 5:25, 90°; but at 6:00 p. m. it had fallen to67°. The 
recorded precipitation amounted to ).24 inch. 

In addition to the statements of observers that the cloud 
had a whirling motion much may be judged as to the charac- 
ter of the storm from a study of the débris. Nearly all the 
trees and tops of trees fell toward the north or northeast, 
and one roof that was removed was thrown toward the north. 
Windows were broken on the north sides of buildings. One 
tree standing near the east side of a house was broken down 
and another tree was apparently twisted off. In Belpre a 
small house, about forty feet long, sixteen feet wide, and a story 
and a half high, was blown from its foundation, which con- 
sisted of brick piers rising about three feet above the ground. 
The house was moved about fifty feet in a northeast direction, 
turned nearly one-quarter round, and completely wrecked. 
An outbuilding which had stood about forty feet northwest 
of the house was blown some distance in a nearly opposite 
direction (southwest). 

No lives were lost, but two persons were slightly injured in 
the wrecking of the house at Belpre. Several smokestacks 
and roofs were blown off their buildings. Some trees were 
destroyed by being uprooted or broken off near the ground, 
and many other tree tops were damaged. Considerable dam- 
age was done to telephone wires, but the total pecuniary loss 
from the storm is estimated at only $5000. 


AUSTRALIAN CLIMATOLOGY. 


Pending the reorganization of the federal department of 
meteorology for all Australia the individual state governments 
still continue their meteorological publications, and we 
recently received from the meteorological department of the 
Sydney Observatory several sets of charts illustrating the 
general characteristics of the meteorology of this continent. 
Among these charts we note the following: 

(1) The weather chart published daily in the Daily Tele- 
graph at Sydney. A few special separate prints of these im- 
portant charts are struck off for distribution, and they afford 
the only basis as yet available for meteorologists to study the 
movements of highs and lows in that region. The highs ap- 
proach Australia from the southwest and move eastward or 
northeastward toward the equator. The lows approach from 
the northwest or west and move eastward or southeastward, 
that is, away from the equator. The descending air of the 
highs gives the interior of tropical Australia its characteristic 
clear, hot, dry, weather, analogous to that of the tropical 
deserts of Africa, Arabia, Syria, northern India, New Mexico, 
Arizona, Texas, Peru, Chili, and the California Peninsula. 
The Australian Continent does not extend far enough south 
to allow antarctic highs and blizzards to reach its southern 
latitudes, analogous to those that descend from latitude 60° 
north into the interior of the United States of America. If 
such exist they are probably dissipated by the influence of 
the southern oceans. This great ocean surface not only molli- 
fies the low temperatures of the highs, but by its smoothness 
allows the formation and maintenance of the steady stream of 
strong west winds between latitudes 40° and 55° south. 
These winds are in fact the mechanical] representatives of the 
westerly winds that precede our American highs. The alter- 
nations of wind and calm that attend our highs are feebly rep- 
resented in the Antarctic region, where the wind is more steady 
and calms are unknown, because of the steady supply of de- 
scending air. In forecasting the weather, as is done daily 
from these Australian maps, one must bear in mind this ten- 
dency of highs and lows to be rapidly converted into a long 


''The rise in station pressure was from 29.20 to 29.30, the station 
barometer at Parkersburg being 638 feet above sea level. 
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band of westerly winds, while the easterly winds disappear 
even more easily a little way south of the southern coasts of 
that continent. 

In general dry air is denser than moist air of the same pres- 
sure and temperature. Lines of equal density drawn on the 
globe show that a unit volume of continental denser air is driven 
by centrifugal force toward the equator more forcibly than 
the same volume of oceanic moister air. The interaction of 
such masses is much more prominent in the Northern than in 
the Southern Hemisphere, where densities are more equable 
and every phenomenon is dominated by the great antarctic 
vortex. Here the air overflowing from the Tropics whirls 
around the South Pole as at a and ), fig. 1, descending more 
slowly than in our Arctic regions. But eventually its tempera- 
ture falls by radiation more than it warms by descent, and it 
reaches a low level, where it is at once whirled outward, as at 
c and d, thus constituting a great anticyclone in the Southern 
Hemisphere analogous to the cyclone with cold center in the 
Northern Hemisphere, as originally explained by Ferrel. The 
reason why the upper air at a flows inward and the lower air 
at d flows outward is that the upper air has a potential density 
greater than the lower air, since the latter has lost some heat 
by radiation; hence for the same velocity of rotation around 
the South Pole the lower air has a larger centrifugal compo- 
nent, and as it flows outward the upper air must descend to 
take its place. A similar centrifugal force is utilized daily in 
our drying machines, cream separators, and other devices. 


S.P. 


Fie. 1.—The general circulation about the South Pole. 


As the air that has descended experiences greater resist- 
ance as it flows along over the Antarctic Continent toward c 
and d than it did when flowing as upper air from a and / to- 
ward the pole, therefore its velocity is diminished somewhat, 
and a slight increase in the gradient of pressure toward the 
equator is produced near the polar region; so that the pres- 
sure at sea level in that region is a little higher than ina 
zone of lowest pressure that must be formed somewhere near 
the Antarctic Circle. 

(2) The four seasonal charts and one annual chart of iso- 
therms and isobars with prevailing winds, and especially the 
seasonal and annual charts of rainfall with diagrams of monthly 
and annual temperatures and the rainfall at Sydney, N.S. W., 
1840-1906, will tempt many to search for periods and correla- 
tions. But we must urge that any such effort be made with 
full recognition of the internal mechanics of the atmosphere, 
and not by any purely superficial methods. The latter are too 
apt to lead to error; the former are more difficult, but are 
rational and must eventually lead up to important generali- 
zations.—C. A. 


ELECTRIC SPARK PRODUCED WHEN ICE IS FORMED. 


Dr. T. L. Phipson, in his book “ Phosphorescence ", London, 
1862, page 29, publishes the following suggestive paragraph: 


A most interesting production of light was observed and published 
(Journ. des Se. Physiques et Chimiques "’, de M. de Fontenelle) by Pro- 
fessor Pontus, in 1833, who showed that a vivid spark is produced when 
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water is made to freeze rapidly. A small glass globe, terminating in a 
short tube, is filled with water, the whole is covered with a sponge or 
cotton-wool imbibed with ether, and placed in an air-pump. As soon as 
the experimenter begins to produce a vacuum, the ether evaporates, and 
the sponge or cotton-wool dries, the temperature of the water descends 
rapidly. But some instants before congelation takes place, a brilliant 
spark, perfectly visible in the daytime, is suddenly shot out of the little 
tube that terminates the glass globe. M. Pontus has repeated the ex- 
periment often, and says that the production of this spark is*a sure sign 
that congelation is about to happen. 

The Editor has not been able to obtain the original memoir 
by Professor Pontus, but if there be no mistake in this experi- 
ment and observation then we have here a very plausible ex- 
planation of the origin of the lightning that attends hail and 
thunderstorms in the summer and equally so of the gentler 
electric discharges attending thunderstorms in winter—pos- 
sibly also of the still gentler auroral discharge. Will not some 
one investigate this subject anew ?—C. A. 


THE JAMAICAN WEATHER SERVICE. 

By D. T. Marine, Instrament Division, U.S. Weather Bureau. Dated August 1, 1907, 

The reestablishment of the weather service for the island of 
Jamaica, under its own government control, will be welcomed 
by all interested in meteorology. Tho comparatively small in 
extentof territory, this island occupies an important gev- 
graphical and meteorological position in the West Indies, at the 
northern edge of the Tropics. What might otherwise be a 
torrid and unbearable climate is completely modified by the 
lofty mountains of the interior. The healthfulness of the tem- 
perate zone is combined with the beauties of tropical scenery, 
to the delight and admiration of hundreds of tourists who an- 
nually land on its shores. 

At the time when the general meteorological service of the 
United States was temporarily extended to embrace all of the 
West Indies, in 1898, a fully equipped station was established 
at Kingston, in August of that year. It was found that none 
of the comparatively low buildings in the business part of the 
city of Kingston afforded suitable exposures for the Weather 
Bureau instruments, and it was necessary to locate the station 
in the residential section of the suburbs. The building 
selected was a new residence villa belonging to Mr. Humph- 
reys, C. E., situated on the road to the King’s House, a short 
distance above the point known as “ Half Way Tree ’, about 3 
miles northwest of the cable office; here the barometers had 
an elevation of 286 feet above sea level. The exposures of in- 
struments are clearly shown on the accompanying photograph, 
fig. 1, procured July, 1899, by Mr. C. F. Talman, observer in 
charge at that time. The observations and records of this 
station were, of course, placed at the command of all Jamaicans, 
and shortly afterwards (February, 1899), the local government 
service that had been maintained for many years, was discon- 
tinued. In July, 1903, it became necessary for the U. 5. 
Weather Bureau to discontinue its fully equipped station at 
Kingston, since which time a special hurricane station only 
has been kept in operation from July to October of each year. 
The instrumental equipment of this hurricane station having 
been wrecked in the earthquake of January, 1907, as shown 
by photograph, fig. 2, the writer was detailed to proceed to 
Kingston and reestablish this telegraphic reporting station 
for the current year. Upon arrival at Kingston the conditions 
were found to be such as to preclude the possibility of reopen- 
ing the station, as formerly, in the hands of local operators 
of the cable company. It was then ascertained that for several 
years past Jamaican scientists and members of their agricul- 
tural society had been agitating the question of restoring 
their own government weather service. This was felt to be 
urgently needed, not only for their own climatic studies, but 
for the benefit of large and growing agricultural and commer- 
cial interests involved in the raising and shipping of tropical 
products to neighboring countries. 

Under the liberal administration of the new governor, Sir 
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Sydney Olivier, K. C. M. G., who takes a personal interest in 
meteorology and the welfare of everything pertaining to the 
interests of this beautiful island, the meteorological service is 
now being resumed. The following special message on this 
subject, from his excellency the governor, recently submitted 
to the legislative council, clearly explains the situation: 


Fic. 1.—U. S. Weather Bureau office, Kingston, Jamaica, from July, 
3 1898, to July, 1903. 


MESSAGE FROM HIS EXCELLENCY THE GOVERNOK TO THE HONOURABLE 
THE LEGISLATIVE COUNCIL OF JAMAICA, 


Honourable Gentlemen: 

I have the honour to inform you that I have received a resolution 
passed by the Jamaica Agricultural Society at their last half-yearly gen- 
eral meeting, inviting the attention of the government to the need for 
restoration of the meteorological service in this island. I have consult- 
ed my Privy Council on this subject and they agree with me in thinking 
that the time has come when this service should be restored. The mete- 
orological service, which had existed since the year 1880, was from the 
urgent necessity for economy practically abolished in the year 1899, 
when it was reduced to the compilation of rainfall statistics, and the 
total abolition of any separate vote for this latter kind of work occurred 
in the year 1902 wheh such work was allotted to the staff of the Island 
Chemist. 

The restoration of the service as it existed for many years would en- 
able us again to have a useful local system of storm warnings together 
with complete meteorological returns for the capital of this island 
which, for some years, has had to do without them. It would also en- 
able a revision to be made of the rainfall maps of the island which were 
prepared some years ago after twenty years registration, but which 
should now be compiled on the results of some forty years registration. 
The scheme now proposed would also include a modest time service 
whereby the correct time could be notified throughout the island from 
the island telegraph office in Kingston. Other work of a miscellaneous 
and useful character would from time to time be performed. The chief 
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reason, however, which impels me to suggest to you at this particular 
time the desirability of the restoration of the weather service is the first 
one set out above, viz: that we should have an effective system of local 
storm warnings. At the time of the abolition of the old service the 
island was fortunate in having had recently established in its midst a 
well-equipped station with a resident staff supported by the United 
States Government and the island benefited by the generosity of that 
Government. Since then that service has been reduced and the staff 
withdrawn, and in the public interest a local system of storm warnings 
seems necessary. The value of such a system is of two kinds, one pos- 
itive, the issuing of notices of approaching cyclones and the other nega- 
tive, the issuing of notices to dispel false alarms. It has been repre- 
sented to me that on the occasion of the last cyclone in August, 1903, 
one firm alone in a seaport town of Jamaica lost in the value of lighters 
about four times the annual cost of the weather service which it is stated 
would have been saved if the old weather service with its system of 
telegraphic warnings throughout the island had then been in existence. 
Doubtless there are other instances of a like nature within the memory 
of honourable gentlemen. The dispelling of false alarms is also of great 
value and is often the means of saving money which would otherwise 
be needlessly expended. 

A resolution will therefore be submitted to you inviting you to vote a 
sum at the rate of £150 a year for the restoration of the island weather 
service. SYDNEY OLIVIER, Governor. 


House, 27th June, 1907. 


Fie. 2.- U. S. Weather Bureau office, Kingston, Jamaica, from July, 
1903, to January, 1907. Rear view of building containing offices of the 
Royal Mail Steamship Company, showing exposures of wind instru- 
ments, ete., as wrecked by the earthquake of January 14, 1907. 


The resolution mentioned was accordingly promptly pre- 
sented, past July 3, 1907, and became a law, and the new 
weather service is therefore assured the desired financial as- 
sistance from the colonial government. 

Taking advantage of these favorable circumstances, suc- 
cessful negotiations were at once entered into by myself, on 
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behalf of the Chief of Bureau, with a view to securing cooper- 
ation between the Jamaican Service and the United States 
Weather Bureau. Arrangements were made whereby officials 
of the Department of Public Works are to make and render 
the special telegraphic observations required at Washington 
during the hurricane season, in consideration of the turning 
over to them of the necessary Weather Bureau instruments and 
apparatus and the cabling to them of advance information of 
all hurricanes or violent storms likely to affect their island. 
This arrangement will, it is believed, prove mutually satisfac- 
tory. Italso insures for the Weather Bureau the permanence 
and continuity of meteorological observations at Kingston 
by trained government officials. 

The reorganization of the new Jamaican Weather Service 
has been placed in the hands of the well known meteorologist, 
Hon. Maxwell Hall, who formerly had charge of this work, 
and his knowledge of local needs and conditions insures that 
the work will be well done. The United States Weather 
Bureau has cordially agreed to extend all possible cooperation 
and assistance. 

INTERESTING LUNAR CORONA. 
By Cuaries HamMonpD. Dated Upper Lake, Cal., July 29, 1907. 

Wednesday evening, July 24,1 was watching the lunar 
eclipse; and just as it was passing off, about 9:30, thin, fleecy 
clouds began to approach the moon from the southwest. As 
the point of the bank approached it took on a golden-bronze 
hue, light close to the moon, and darker at a distance. When 
the clouds were completely between me and the moon there 
was a complete circle of this light in diameter about twelve 
diameters of the moon. The clouds were not thick enough to 
materially obscure the light of the moon. This golden circle 
gradually faded away. It was unlike anything I had ever 
seen before, as it did not in the least resemble the ordinary 
lunar halo; for it was far smaller and was a solid mass of 
color, tho decidedly lighter in the center, and at the outer 
edge it shaded off rapidly almost into black, while the clouds 
were a fleecy white. I saw in one of the Ukiah newspapers— 
Ukiah being about 20 miles northwest of us—that the last of 
the eclipse was obscured by a thick bank of clouds. Un- 
doubtedly they were the same ones I saw, but no mention was 
made of my observations. I regularly watch the moon when 
it is up, and have done so for years, and repeat that I never 
saw anything like this before. 


RECENT ADDITIONS TO THE WEATHER BUREAU 
LIBRARY. 


H. H. Kimpa tt, Librarian. 


The following titles have been selected from among the books 
recently received, as representing those most likely to be useful 
to Weather Bureau officials in their meteorological work and 
studies. Most of them can be loaned for a limited time to 
officials and employees who make application for them. 


Weber, F. Parkes and Hinsdale, Guy. 
Climatology; health resorts; mineral springs. In two books. Phila- 
delphia. 1902. ix, [10]-336; x, [11]-420 p. 8°. 
Wheeler, W. H. 
A practical manual of tides and waves. London. 1906. viii, 201 p. 8°. 
Krebs, Wilhelm. 
Einige Beziehungen des Meeres zum Vulkanismus. Berlin. 1904. 
17 p. f°. 
Fernley observatory. Southport. 
Report and results of observations. 1906. Southport. 1907. 33 p. 8°. 
Koch, Albert. 
Das Klima von Hallem vom Saal und Mansfelder Seekreise. Halle 
aS. 1907. 32p. 8°. 
Norway. Norske meteorologiske Institut. 
Nedboriagttagelser i Norge. 1906. Kristiania. [1907] xx, 219 p. f°. 
Bologna. Universita. Osservatorio. 
Osservazioni meteorologiche 1905. Bologna. 1906. 31p. f°. 
Kriiger, Friedrich. 
Die Niederschlagsverhdltnisse und Gewitter in Herzogtum Sachsen- 
Altenberg 1900-1904. Altenburg. 1905. 33 p. 8°. 
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Oddone, Emilio. 
Quelques constantes sismiques trouvées par les macrosismes. [Strass- 
burg. 1907.] 27p. 4°. 
Altenburg (Germany). Sternewarte. 
Die Witterungverhiltnisse von Altenburg und Umgegend. . . 1 Juni 
1899 bis 31 Mai 1904. Altenburg. 1904. 19p. 8°. 
Hoyt, John C. 
Comparison between rainfall and run-off in the northeastern United 
States. (Jn Proc. Am. soc. of civ. eng. v. 33, no. 5. May, 1907, 
p. 452-505.) 
Ehbrhart, Sebald Bernhard. 
Die Verteilung der Temperatur und des Luftdruckes auf der Erd- 


oberfliche im Polarjahre 1882-87. Stuttgart. n.d. 35 p. 8°. 
Delory, L. 
Essai de météorologie. Béthune. 1901. 92p. 8°. 
Fiala, Anthony. 
Fighting the polar ice. New York. 1907. xxii, 296 p. 4°. 
Chili. Servicio meteorologico de la Direccion del territorio 
maritimo. 
Annuario 1905. Valparaiso. 1907. 402 p. 4°. 
Dallet, G. 
La prévision du temps et les prédictions météorologiques. Paris. 
n.d. 336 p. 12°. 


Indo-China. Service météorologique. 


Carte pluviométrique de |’ Indo-Chine 1906. n. p. [1907.] 1 sheet. 


60 x 82 cm. 
Observation de l’éclipse de soleil de l’'Indo-Chine 1906. Hanoi. 1907. 
3p. 4°. 
Kozak, Josef. 
Meteorologische Beobachtungen. Wien. 1906. vi, 191 p. 8°. 
Norway. Norske meteorologiske Institut. 
Jahrbuch 1906. Kristiania. 1907. xii, 121 p. f°. 


Greenwich. Royal observatory. 
Results of the magnetical and meteorological observations 1905. 


Edinburgh. 1906.  v. p. 
Haracic, Ambrogio. 
L’isola di Lussin. Lussinpiccolo. 1905. 290 p. 8°. 


Sweden. Statens meteorologiska Centralanstalt. 
Meteorologiska iakttagelser i Sverige. 1906. Uppsala. 1907. x, 
157 p. f°. 
. Ké6nigliches preussisches meteorologisches Institut. 
Ergebnisse der Gewitter-Beobachtungen 1901 und 1902. Berlin. 


1907. xliv, 63 p. f°. 
Ergebnisse der meteorologischen Beobachtungen in Potsdam 1903. 
Berlin. 1907. vii, 118 p. f°. 


India. Meteorological department. 
Memorandum on the meteorological conditions in the Indian mon- 


soon region...1907. Simla. 1907. 7p. f°. 


Roumania. Institutul meteorologic. 
Buletinul lunar 1905. Bucuresti. 1906. 254p. f°. 
Hepites, St. C. 
Secetele in Romania. Bucuresti. 1906. 48 p. 8°. 
Hepites, St. C. and Murat, I. St. 

Meteorologia si metrologia in Romania. Bucuresti. 1906. ii, 131 
p. 8°, 

St. Ignatius college (Cleveland). Meteorological observatory. 

Twelfth annual report. Cleveland. 1906-7. 26p. 8°. 

Charcot, J[ean] B[aptiste]. 
Le ‘‘ Francais’’ au pole sud. Paris. [1906.] xxxvii, 486 p. 4°. 
Amery, P. F. 8. 

Rainfall at Ashburton. (Repr. Trans. Devonshire assoc. adv. sc. 

1906. v. 38, p. 82-86.) 
Kriiger, Friedrich. 

Die Bedeutung der Witterungskunde und Wettervorhersage fiir den 
praktischen Landwirt. (S.-A. Fihlings Landwirtschaftliche Zei- 
tung.) 

Overbeck, —. 

Beitrige zur Klimatologie Meissens. (In Jahresbericht der Fiirsten- 

und Landesschule St. Afra, Meissen, 1906, p. 1-49.) 
Abbe, Cleveland. 

The progress of science as illustrated by the development of meteor- 

ology. (Repr, Phil. soc. Washington, Bull. v. 15, p, 27-56.) 
Seidler, Hermann. 
Die Temperaturverhdltnisse der Westbeskiden. (Jn Mitteilungen 
des Beskidenvereins. Bielitz-Biala, 1 Jahrg., 1904, p. 36-43, 51-58.) 
Angot, Alfred. 
Instructions météorologiques. 4thed. Paris. 1903. vi, 163 p. 8°. 
Journal de physique. 

Table analytique et table par noms d’auteurs des trois premiétres 
series du Journal de physique 1872-1901. Paris. n.d. xv, 182, 
15d p. 4°. 

Mandl, Johann, tr. 

Preces an repellandam tempestatem. Der Wettersegen nach dem 

Rémischen Rituale. Regensburg. 1906. 16p. 24°. 


| 
Bracke, A. 
Les curiosités atmosphériques en 1906. Mons. 1907. 96 p. 8°. 
| 
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RECENT PAPERS BEARING ON METEOROLOGY. 
H. H. Librarian. 

The subjoined titles have been selected from the contents 
of the — : and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a —— 

American philosophical society. Philadelphia. v. 46. Jan.-Mch., 1907 
Barus, C. On distributions of nuclei in dust-free wet air, and on 
methods of observation. p. 70-79. 
Imperial earthquake investigation committee. Bulletin. Tokyo. v. 1. no. 8. 
Imamura, A. Note on the direction and magnitude of the vibra- 
tions in the different phases of the earthquake motion. p. 125-132. 
Omori, F. Earthquake zones in central Japan. p. 133-137. 
Omori, F. Recent strong earthquakes in the Shinano-gawa valley. 
. 138-140. 
Omori, F. Note on the eruptions of the Unsendaké in the 4th year 
of Kansei (1792). p. 142-144. 


Omori, F. Seismograms showing no preliminary tremor. p. 145- 
154. 
Omori, F. Vibrations of a railway bridge pier. p. 155-157. 


Imamura, A. On a method of suppressing the air tremors occur- 
ring in the Milne H. P. seismograms. p. 158-160. 

Physical review. Lancaster, Pa. v. 25. Aug., 1907. 

Burbank, J. E. Temperature eonteol of the Cheltenham magnetic 
observatory, U. 8. Coast and Geodetic Survey. p. 115-122. 

Royal meteorological society. Quarterly journal. London. v. 38. July, 1907. 
Baden-Powell, B. F.S. The exploration of the air. p. 193-199. 
—— Rain-making experiments in the Klondike. p. 199-200. 
Holmes, R. L. Phenomenal rainfall in Suva, Fiji, August 8, 1906. 

p. 201-205. 

Holmes, R.L. Rainfall at Delanasau, Bua, Fiji, 1906. p. 205-206. 

Strachan, Richard. Temperature around the British islands in 
relation to the Gulf Stream. p. 207-211. 

Bonacina, L. C. W. Weather regarded as a function of climate. 
p. 213-219. 

Ice and its movements in Baflin Bay. p. 251. 

Geogr. journal. 

—— Climate of Egypt. p. 257-260. [A good, succinct account of 
Egyptian climate. Repr. from Egypt. Survey department. Mete- 
orological report for the year 1904.] 

—— Hoar frost at high altitudes. p. 261. 
journal. 

Scientific American. New York. v. 97. 

Fergusson, 8S. P. The international kite ascensions. 


[Repr. from 


[Repr. from Geogr. 


(Aug. 10, 


1907.) p. 97-98. 
Brownell, Baker. A homemade air thermometer. (Aug. 17, 1907.) 
p. 118. 
Scientific American New York. v. 64. 


supplement. 
Morrison, J. H. St. Swithin’s day. (Aug. 10, 1907.) p. 95. 
—— Balloons and lightning. Danger for the aeronaut up in the 
storm clouds. (Aug. 17, 1907.) p. 103. [Repr. from New York 


Sun. 
. London. v. 42. July, 1907. 
—— Alexander Buchan. p. 103-106. 
Tokyo mathe hysical society. Proceedings. Tokyo. 2d ser. v. 4. 
Nakamura, On the seiches in lakes Yamanaka, Kawaguchi, 
and Hamana. (No. 4. May, 1907.) p. 73-79. 
Omori, F. On earthquake zones in central Japan and in the Shi- 
nano-gawa valley. (No.6. July, 1907.) p. 126-131. 
Aérophile (L’). Paria. 15 année. Juil. 1907. 
Philos. Un nouveau statoscope; suspension nouvelle pour instru- 
ments de bord. p. 182-183. 
—— Ch. Curieux phénoménes électriques vus en ballon. p. 
Ciel et terre. Bruxelles. 27 année. 1 aoiit 1907. 
Dobrowolski, A. Les cristaux de glace aériens et le phénoméne 


des halos, p. 257-267. 
L., V. D. L’inclémence de I'été actuel. [Note.] p. 277-278. 
meses aesmars des aciences. Comptes rendus. Paris. Tome 145. 8 juil. 
1 A 
Teisserenc de Bort, Léon. Sur la distribution de la température 
dans l'atmosphére sous le cercle polaire et a Trappes. p. 149-152. 


Nature (La). Paris. 35 année. 20 juil. 1907. 
Fournier, E. La sécheresse dans le Jura en 1906. p. 119-122. 
vue nép ique. Mona. Juillet 1907. 
Shedd, J.C. L'évolution du cristal de neige.  p. 145-150, 


~— Mirage dans |’Atlantique. p. 150-151. 
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Société Ramond. Bulletin. Toulouse. 41 année. 3” sér. Tome 1. Juil.- 
Dée., 1906. 
Marsan, Francois. Météorologie ancienne du midi Pyrénéen. 
Nouvelle série (1243-1871). p. 194-207. 
Marchand, BE. Observations météorologiques du Pic-du-Midi et 
de Bagnéres-Bigorre. p. 230-246. 
Annalen der Physik. Leipzig. 4 Folge. Bd. 23. 197. 
Tangl, Karl. Ueber die Dielektrizititskonstante der Luft bei 


hohem Druck. p. 559-574. 
‘aiserl. Akademie der Wissenschaften. Sitzungsberichte. Mathematisch- 


Naturwissenschaftliche Klasse. Wien. 115 Bd. 1906. 
Przibram, K. Ueber die Kondensation von Diimpfen in ionisierter 
Luft. (Jin. 1906.) p. 33-38, 


Knoll,Hermann. Ueber landsame lIonen in atmosphirischer Luft. 
(Feb. 1906.) p. 161-172. 

Benndorf, Hans. Ueber gewisse Stérungen des Erdfeldes mit 
Riicksicht auf die Praxis luftelektrischer Messungen. Beitriige 
zur Kenntnis der atmosphiirischen Elektrizitaét. (Apr. 1906.) p. 
425-456. 

Daulebsky v. Sterneck, R. Ueber 
HimmelsgewSlbes und die scheinbare Grosse der Gestirne. 
1906.) p. 547-588. 

Bédrnstein, Richard. Die halltigigen Schwankungen der Tem- 
peratur und des Luftdruckes. (Juni 1906.) p. 881-904. 

Benndorf, H. Ueber die Art der Fortpflanzung der Erdbebenwel- 
len im Erdinneren. (II. Mitteilung.) (Juni 1906.) p. 941-982. 

Conrad, Viktor. Messungen des lonengehaltes der Luft auf dem 
Sintis im Sommer 1905. Beitriige zur Kenntnis der atmosphiir- 
ischen Elektrizitét. XXIV. (Juli 1906.) p. 1055-1079. 

Exner, Felix M. (irundziige einer Theorie der synoptischen Luft- 
druckveriinderungen. (Juli 1906.) p. 1171-1246. 

Schweidler, E. v. Luftelektrische Beobachtungen am Ossiacher- 
see im Sommer 1906. Beitriige zur Kenntnis der atmosphirischen 
Elektrizitiéit. XXV. (Okt. 1906.) p. 1263-1284. 

Weiss, BE. Beobachtungen iiber Niederschlagselektrizitit. Bei- 
triige zur Kenntnis der atmosphiirischen Elektrizitét. XX VI. (Okt. 
1906.) p. 1285-1320. 

Kohlrausch, K. W. Fritz. Ueber Radiuminduktion in der atmos- 
phirischen Luft und eine Methode zur absoluten Messung dersel- 
ben. Beitriige zur Kenntnis der atmosphiirischen Elektrizitiit. 
(Okt, 1906.) p. 1321-1326. 

i Zeitschrift. Braunschweig. Band 24. Juli 1907. 

Schubert, J. Ueber den tiiglichen Wirmegang im Paarsteiner See. 
p. 289-295. 

Maurer, J. Ueber die Strahlung einer freien Schneefliiche in abso- 
lutem Masse und die Schneefliille im Winter 1906-7 in der Schweiz. 
p. 295-300. 

Kassner, C. (Cewitterschirm und Sonnenringe. p. 301-306. 

Bemporad, A. Versuch einer neuen empirischen Formel zur 
Darstellung der Anderung der Intensitiét der Sonnenstrahlung mit 
der Zenitdistanz. p. 306-313. 

Woeikow, A. Locarno am Lago Maggiore und Jalta an der Siid- 
kiiste der Krim. Lokalklimatologische Aufnahmen. p. 314-316. 

Costanzo, G. and Negro, C. Ueber die Radioaktivitéit des Re- 


die scheinbare Form des 
(Mai 


gens. p. 317. [Abstract.] 
Ruch, Otto. Zerrbilder der Ostalpen im Feldbergpanorama. p. 
Trabert, W. Zur Messung der Tropfengrésse bei Regenfiillen. p. 
Schmidt, Wilh. Ueber Luftdruckschwankungen bei Blitzen. p. 
W. Verhiiltnisse von Frost, Schneedecke und Luftdruck 


in Norddeutschland im Winter 1906-7. p. 323-325. 
Ekholm, Nils. Die Wetterregeln des Herrn H. Guilbert. p. 326-328. 
— Regenfall zu Beira. p. 328. [Collected data 1902-5. ] 
—— Regenfall in Paliistina. p. 331-332. 
—— Resultate der meteorologischen Beobachtungen zu Loanda an 
der tropischen Westkiiste Afrikas. p. 333-335. [Observations for 


1890-91. 
—— Ein japanisches Papier als Hiille fur das nasse Thermometer. 
p. 335. 
Physikalische Zeitachrift. . Sdahrgang. 1 Aug. 1907. 
Rosenthal, Elmar. Ueber die Fortflanzung der langen Erdbeben- 
wellen. p. 510-512. 


Wiener luftachiffer Zeitung. Wien. 6 Jahrgang. Aug. 1%?. 
Einfluss der Sonne aus Wetter. p. 161-162. 
Weltall (Das). Berlin. 7 Jahrgang. 1907 Juni 15. 
Krebs, Wilhelm. Luftdruck-Recorde besonders die grosse Luft- 
drucksechwankung im Januar und Februar 1907. p. 269-275. 


Wetter (Das). Berlin. 24 Jahrgang. 
Pepler, W. Ueber die Schwankungszentren des Luftdrucks. Juni 
1907. p. 121-124. 


Klengel, Friedrich. Die Niederschlagsverhiltnisse in Deutselh- 
Siidwestafrika. (Juni, Juli 1907.) p. 125-130, 150-156. 

Cyran,George. Die Trockenheit des Jahres 1893 in Mitteleuropa. 
(Juni, Juli 1907.) p. 130-137, 157-163. 
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Lindemann, —. Temperaturkalender yon Chemnitz (1886 1905). 
Juni 1907. p. 139-141. [Includes daily normals. } 
Gerstmann, Heinrich. Zur Frage einer Wetterscheide in den 
Alpen. (Juli 1907.) p. 145-150. 
Hemel en dampkring. Den Haag. 5 Jaahrgang. 
Everdingen, D. van. Blikseminslag }ij boomen. (Juni 1907.) p. 
17-22. 


Smits, P. J. Weerkundige waarnemingen te Batavia 1866-1905. 
(Juni, Juli 1907.) p. 22-26, 33-39. 

Hiesink, C. W. De invioed der maan op den neerslag. (Juli 1907). 
p. 39-42. 
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Reale accademia dei Lincei. Atti. Serie quanta. Rendiconti, Classe di 

scienze fisiche, matematiche e naturali. v. 16. 2° sem. + luglio 1907, 

Ricco, A. L’Osservatorio Etneo in rapporto al servizio meteoro- 
logico. p. 25-33. 

Mendola, L. and Eredia, F. Secondo riassunto delle osserva- 
zioni meteorologische eseguite all’Osservatorio su ]’' Etna dal 1892 
al 1906. p. 34-40. 

Bemporad, A. Saggio di una nuova formola empirica per rappre- 
sentare il modo di variare della radiazione solare col variare dello 
spessore atmosferico attraversato dai raggi. p. 66-71. 

Societi geografica Italiana. Bollettino. Ser. 4. v.8. Agosto 1907. 

Palazzo, Luigi. I brontidi del bacino bolsenese. p. 738-745. 


THE WEATHER OF THE MONTH. 


By Mr. P. C. Day, Assistant Chief, Division of Meteorological Records. , 


PRESSURE. 

The distribution of mean atmospheric pressure for July, 
1907, over the United States and Canada is graphically shown 
on Chart VI, and the average values and departures from the 
normal are shown for each station in Tables I and V. 

The general distribution of the mean atmospheric pressure 
for July showed no marked variation from the normal mid- 
summer type. The relative positions of the more or less per- 
manent areas of high and low pressure, common to the period 
of the year, were maintained, except that there was a general 
diminution of pressure over all eastern districts, quite pro- 
nounced over New England and the eastern provinces of 
Canada. Slight excesses of pressure were maintained over 
the northern Rocky Mountain district, the middle Plateau, the 
central Pacific coast, and along the Gulf coast. 

Over the remaining districts of the United States and 
Canada pressure averaged below normal, with the greatest 
deficiency from the Lake region and Middle Atlantic States 
northeastward over New England and eastern Canada, where 
the departures from normal ranged from —.05 to —.15 inch. 

Low pressure was maintained over the southwest as usual, 
and the high pressure area over the north Pacitic district did 
not depart materially from the normal, except that it pene- 
trated farther into the northern Piateau and Rocky Mountain 
districts. 

The normal marked rise in pressure over all interior dis- 
tricts from June to July was more pronounced during this year 
than usual, especially over the Rocky Mountain and Great 
Plains districts where the increase in pressure during July 
over the preceding month averaged nearly 0.10 inch. Over 
both the Atlantic and Pacific coast districts the pressure dimin- 
ished decidedly from that of June. 

The decrease of pressure over the eastern districts with 
somewhat higher pressure over the northern Rocky Mountain 
States modified materially the prevailing direction of the sur- 
face winds over the districts east of the Rocky Mountains; and 
instead of normal southerly winds, common to the season, the 
trend of the winds was decidedly from the west, and in the 
more northerly districts northwesterly winds prevailed. West 
of the Rocky Mountains the usual westerly winds prevailed. 

TEMPERATURE. 

During most of July normal summer temperatures prevailed. 
No protracted periods of either high or low temperatures 
occurred, and the monthly mean temperatures showed no 
marked variation from the average. 

Over the South Atlantic and Gulf States, the lower Missis- 
sippi Valley, Kansas, and eastern Colorado, along the coast of 
California, over the whole of Oregon and Washington, and 
the southern part of New England, the average temperature 
for the month exceeded the normal by amounts generally less 
than 2°. From the Lake region westward to and including 
the Rocky Mountain and Plateau districts, the mean tempera- 
ture for the month averaged below the normal from 1° to 3°. 

The abnormally warm weather over western Texas noted 
during the last two days of June continued into July, and 
during the first week of the latter month unusually warm 


weather prevailed over nearly all portions of the region from 
Texas westward to and including southern California. The 
maximum temperatures during this period were generally the 
highest recorded during the month, and at several points in 
Arizona and southern California they were as high as or 
higher than recorded in any previous July. Over the more 
northern districts, especially the Lake region, Middle Atlantic 
States, and New England, the first week of the month was de- 
cidedly cool, and the minimum temperatures on the 3d and 
4th were generally the lowest for the month, and at some 
points as low as or lower than ever before recorded in July. 
In exposed places over the northern portions of the above- 
mentioned districts the temperatures closely approached the 
freezing point, and light frosts were reported from several 
localities. 

The most prolonged and generally warmest period of the 
month prevailed from the 15th to the 25th over the interior 
districts between the Appalachian and Rocky mountains. 
During this period the temperatures were generally above the 
normal, with maximum temperatures on the 23d and 24th of 
100° or higher over Texas, Oklahoma, Kansas, Missouri, and 
surrounding districts. 

Over the North Pacific States unusually warm weather pre- 
vailed during the closing days of the month, with maximum 
temperatures on the 30th and 31st generally above 100° over 
nearly all portions of Oregon and Washington. 

Maximum temperatures of 90° or higher were recorded over 
nearly all districts, except the Lake region, the coast of New 
England, the higher elevations of the Appalachians, over the 
mountain regions of the west, and along the immediate Pacific 
coast. Maximum temperatures from 110° to 120° or higher 
were recorded over southwestern Arizona and southeastern 
California. 

Temperatures below freezing occurred in the mountain dis- 
tricts of Colorado, Wyoming, Idaho, and Montana, and over 
the high districts of the Sierras in California. 

PRECIPITATION. 

The distribution of precipitation during July, 107, is 
graphically shown on Chart IV by appropriate shading or by 
figures representing the actual amount of fall. 

The rather frequent changes in pressure and the frequent 
intermingling of warm southerly winds with cooler winds from 
northerly points were favorable to the development of the 
usual summer type of local storms, which were especially fre- 
quent over the northern half of the country east of the Rocky 
Mountains and in Arizona and New Mexico. At numerous 
points in the above districts severe wind, rain, and hailstorms, 
the details of which appear in other portions of this volume, 
were destructive of human life and seriously damaged build- 
ings, crops, ete. 

The local character of the precipitation is well illustrated 
on Chart IV, where areas of excessive and deficient amounts 
appear in close proximity and with unusual frequency. 

While small areas appear with decidedly deficient rainfall, 
the distribution during the several periods of the month was 
generally favorable to the rapid growth and development of 
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vegetation. The precipitation over the great central valleys, 
embracing the greater portion of the corn-growing States, was 
abundant in amount and generally well distributed thru the 
month. Over most of the cotton-growing States the precipi- 
tation was somewhat deficient in total amount, but frequent 
light showers prevented injury to agricultural interests. 

Precipitation was decidedly light for the season over the 
Atlantic coast districts from southern New England to Florida, 
where the total fall was from 2 to 4 inches less than the 
average, and also over southern Louisiana, eastern and north- 
ern Texas, Arkansas, Oklahoma, and southern Kansas, where 
but little precipitation occurred prior to the 8th, and from 
the 15th to the 25th practically no rain fell over large portions 
of the district. 

In portions of Arkansas and Oklahoma the month was the 
driest on record. At Little Rock, Ark., the monthly amount, 
0.53 inch, was less than previously recorded in a period of 
about thirty years, and represented but 13 per cent of the 
average fall for July. 

The usual midsummer precipitation set in over Arizona 
about the 3d of the month, extending into New Mexico some- 
what later, and large portions of both territories received 
generous and well-distributed amounts at frequent intervals 
during the month. 

The run-off from the heavy rains added materially to the 
volume of water available for irrigation in the streams of 
those territories, and the volume of water in the Colorado 
River was maintained at very high stages during the month. 

Heavy precipitation occurred locally over portions of cen- 
tral Kansas, eastern Nebraska, central Iowa, Ohio, West Vir- 
ginia, western Maryland, ang south-central Mississippi. 

At Vicksburg, Miss., and vicinity, a terrific rainstorm occurred 
on the 13th, doing much damage to local interests and break- 
ing the record for heavy precipitation at that station. The 
amount of fall was nearly 8 inches, of which more than 6 inches 
fell in four hours. 

Precipitation was generally deficient in the Lake region and 
on the Pacific coast. No rain occurred over the greater por- 
tion of the lower elevations of California, and but little in the 
mountain districts of that State. 

e HUMIDITY AND SUNSHINE. 

Over the Atlantic and Gulf districts, except portions of 
Florida, the relative humidity was below normal, and this con- 
dition also prevailed along the coast of California. Over the 
remaining districts the amount of moisture in the atmosphere 
was everywhere above the average, with marked excesses in the 
northern and central Rocky Mountain and Plateau districts. 

A decided excess of sunshine was the rule over Arkansas, 
Oklahoma, and surrounding districts, the Middle Atlantic 
States, northern Florida, Colorado, and portions of Oregon 
and Washington. 

From New England westward over the Lake region, upper 
Mississippi and Missouri valleys, and northern Rocky Moun- 
tain districts there was an excess of cloudiness, tho not in 
proportion to the number of rainy days, which was generally 
well above the average. Lack of sunshine with a marked ex- 
cess of cloudy days was also the rule over most of Arizona 
and portions of New Mexico. 

As a result of the seasonable temperature and generous and 
well-distributed amounts of precipitation received during the 
month all classes of vegetation made rapid advancement 
toward normal stages of development, and despite the late 
opening of the season and the unfavorable conditions attend- 
ing its early progress the end of July brought favorable pros- 
pects for a successful year to all agricultural interests. 

WEATHER IN ALASKA. 

Reports furnished by the courtesy of the Chief Signal Offi- 
cer of the Army and by cooperative observers from Alaska 
indicate the continuance of seasonable weather in that Terri- 


Juty, 1907 


tory. Considerable cloudy weather and about the normal 
amount of rainfall prevailed along the coast, while in the 
interior comparatively clear weather and occasional light 
showers were the rule. 

Temperatures were moderate, as shown by the record from 
Circle, a point in the interior of the Territory near the Arctic 
Circle, where the highest temperature recorded was 96°, the 
lowest, 40°; the average of the highest point reached daily was 
77°, and the average of the lowest point reached daily was 46°, 
with a monthly mean temperature of 62°— values that compare 
favorably with those recorded at the more northern localities 
along the Atlantic seaboard. 


Average temperatures and departures from the normal. 


Average 
| tempere- | Departures 
| res r epartures 
Districts. forthe current | since 

| current month. January 1, January 1 

68.4 — 0.6 —19.0 —2? 

Middle Atlantic ................. 16 74.5) — 0.2 —12.4 — 1.8 
South Atlantic .............-.... 10 80.3 + 1.2 +42 + 0.6 
+1. +13. + 1, 
10° 82.1 +02 | +20 
Ohio Valley and Tennessee. .... . 13 | 76.9 + O1) — 2.9 — 04 
Lower Lake 10) 70.0 — 1.5) —15.3 — 2.2 
Upper Lake 12 | — 06) —10.7 
orth 9 | 4 — 1.8 —21.2 — 3.0 
Upper Mississippi Valley........ 15 74.8 —O4 — 69 — 1.0 
12 | 75.1 — 0.5 
Northern Slope. .. 65.9 — 1,9 | — 8.1 —1.2 
Middle Slope .... 77.2 +06) + 
Southern Slope*................. 7 80,2 — 02 +13.6 + 1.9 
Southern Plateau ®.............. 12 | 75.5 —1.5| 1.5 +02 
Middle Plateau ............... 10 70.3 — 0.5) + 89 + 1.3 
Northern Plateau*.............. 12 | 67.5 — 08) —28 — 0.4 
North Pacific. ..... 7 | 61.6 +04, —0.1 
Middle Pacific..............-.... 65, 8 —1.0) — 1.8 — 0.2 
71.2 +14 + 5.2. + 9.7 


bd Regular Weather Bureau and selected cooperative stations. 

In Canada.—Director R. F. Stupart says : 

A supernormal mean temperature was recorded in July over Van- 
couver Island and the Cariboo District of British Columbia; also very 
locally in Alberta, Saskatchewan, Ontario and southwestern Quebec, 
but over the greater portion of Canada the mean temperature was sub- 
normal. Departures from average were not pronounced, except locally 
in southwestern Saskatchewan, where a negative departure of 5° was 
recorded at Swift Current. 


Average precipitation and departures from the normal. 


Average. Departure. 
Districts. Accumu- 
Current vor g Current ‘lated 
mon mon since 
| normal. Jan. 1. 
| 
Inches. Inches. | Inches. 
Boy 12 | 2.73 77, —0.8 —4.5 
Middle | 2.97 68 —1.4 —3.9 
South Atiantie 10 4.06 67, —20 
Florida Peninsula* 6.61 102 +01 —5.0 
Ohio Valley Tennessee.............. —2.0 
| 10 3. 32 97 | —0.1 —1.2 
el 12 3. 08 100 0.0 —2.1 
9 3.42 132 +0.9 —1.4 
Upper Mississippi Valley................ | 15 5.72 158 +2.1 0.6 
Northern Slope. | +1, 
6 2. 64 | 87 —0.4 -1,8 
Southern | 7 2.17 | 116 +0.3 —0.6 
Southern Plateau * 12 1,19 86 —0.2 $1.7 
Middle Plateau * ........... 10 0.75 88 | —0.1 +1.7 
Northern 12 | 0. 85 131 | +0, 2 +11 
8 100 | 0.0 
4 | 0. 01 | 100 | 0.0 +1.7 


* Regular Weather Bureau and selected cooperative stations. 

In Canada.—Director Stupart says: 

Precipitation in July was deficient over a considerable portion of Can- 
ada, but an excess was recorded over large sections of Manitoba, New 
Ontario, Quebec, and the Maritime Provinces. Vancouver Island, in 
British Columbia, also recorded an amount slightly in excess of the 
average. Departures from normal were very marked, positive differ- 
ences being as high as 95 per cent in the Gaspé Peninsula of Quebec and 
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northern New Brunswick, while negative departures of from 55 to 64 Maximum wind velocities. : 
per cent were recorded in the southern portions of Alberta and Sas- 
katchewan. sig | | 
| = 
Average cloudiness and departures from the normal. Stations. 3 Stations. | 3 
Districts. Districts. | 
Amarillo, Tex........... 1; 53/n. || Minneapolis, Minn.....) 13| 58 | w 
< | 10 55/| nw. Modena, Utah.......... | 4] sw 
i} Block Island, R.1I........ | 20 50 | nw. | North Head he | 8 58 | se. 
50) +01 Missouri 43/ —0.1 giro, Ill ................| 19, 54| nw. Pierre, S. Dak.......... | 51) w. 
4.6 | — 0.2 | Northern Slope.............. 39 +91 Del Rio, Tex............. 2 66) ne. | Point Reyes Light, Cal 3; 53] nw. 
4.6 | — 0.4 || Middle Slope ................ 40 0.0 Duluth, Minn........ 2) 56/ nw, 7, 50) nw, 
4.1 — 0.9 || Southern 42) +04 Hannibal, Mo........... 2% 56 ne. | Dow. 59s nw 
5.4 + 0.4 || Southern Plateau ........... 32) —@1 Huron, Dak........... | 2] nw 
3.7 — 0.5 | Middle Plateau ............. 29) +06.9 Lewiston, Idaho......... 3 52) w. | San Antonio, Tex....... | 2] 6] nw, 
Ohio Valley and Tennessee... 46 0.0 Northern Plateau ........... +9.5 Lincoln. Nebr........... | 48 521 n. Wilmington, N.C ...... | 40 | nw. 
Lower Lake.................. 4.7 | + 0.2 || North Louisville, Ky............ 9) 60| w, 
Upper Lake 0.2) Middle Pacific .............. 43 1.4 | 
orth Dakota................ (46° 40.3) | 25) -- 02 
Mississippi Valley..... |} 47) 
Average relative humidity and departures from the normal. 
| | Ge, || | ge 
Districts. Districts. | | See 
< | | 
| | 
New England ................ 77| —8 Missouri Valley ............. | +4 
Middle Atlantic.,............ 73 — 41. Northern Slope.............. | 68 +9 
Peninsula............ 79 +—1 Southern Slope.............. | 63) +4 
| 77  —41 Southern Plateau ........... 43 | +38 
West —41 Middle Plateau.............. | +6 
Ohio venue and Tennessee... | + 8 Northern Plateau ........... | 47) +7 
72 + 3) North Pacific ............... | % +1 
73); +1 | Middle Pacific..............- 61 | +38 
orth Dakota...............- +45) South Pacific... | @| 
Upper Mississippi Valley..... | 74 + 6 | 


| 
| 
| | 
| 
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data, as indicated by the several headings. 


MONTHLY WEATHER REVIEW. 


Juny, 1907 


CLIMATOLOGICAL SUMMARY. 


By Mr. James Berry, Chief of the Climatological Division. 


TEMPERATURE AND PRECIPITATION BY SECTIONS, JULY, 1907. 


In the following table are given, for the various sections of 
the Climatological Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 


The mean temperatures for each section, the highest and 


Section. : 
j 
Alabama .. 
82.5 
Arkansas ............... 51.4 
California..............- 73.1 
66. 7 
81.3 
$1.0 
66.2 
75.7 
74.8 
ce es 78.4 
78.1 
Louisiana 82.7 
Maryland and Delaware.| 74.7 
Michigan ..............4 67.4 
Minnesota .............- 68. 2 
Mississippi ............. 81.5 
73.4 
73.5 
69. 2 
New England*.......... 69. 0 
New Jersey ............. 73. 6 
New Mexico ............ 72.3 
New York ....... 69.0 | 
North Carolina ......... 78.5 
North Dakota........... 65.8 | 
72.6 
Oklahoma and Indian | 80.7 
Territories. 
Oregon 66.7 
Pennsylvania ........... 71.5 
78.3 


* Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. 


from 
the normal. 


Station. 
+ 0.8 || Decatur............ 
18 ¢Maricopa .......... 
— 41.2 Mammoth Tank ... 
— 6.3 Las Animas.. ...... 
— 0.2 || Wausau. ........... 
+ || Eastman...... .... 
Kihei, Maui........ 
Equality........... 
— 0.4 Thurman. ...... 
6.7 || 4stations..... .... 
+ O58 || Padueah....... ... 
— 06 Cumberland,Md 
— 1,3 || St. Joseph.......-.. 
0.8 
0.5 || S stations .......... 
+ 1.4) Caruthersville ..... 
— Miles City ......... 
— 0.2 || Lynch............. 
— 1,2 Logan...... .. 
— 6.2 Millinocket, Me 
— 0.7 | Browns Mills....... 
0.0 || Lordsburg......... 
— 0,7 || 
vee 
— 20 Medora............ 
|— 1.3 || Frankfort.......... 
+ 0.2 Mangum, Okla..... 
4,4 | SBlalock ............ 
— 0.6 | Wilkes-Barre...... 
Contral Aguirre .... 
+ 1.6 Blackville. 
— 1.8 || Chamberlain ...... 
— 0.6 || $stations. ......... 
0.2 Zindel 
— 1,0}; Romney ............ 
‘— 1.6 | Solon Springs...... 
— 1.4 || Tem Sleep.......... 


lowest temperatures, the average precipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy records available. 

The mean departures from normal teraperature and precipi- 
tation are based only on records from stations that have ten 
or more years of observation. Of course the number of such 
records is smaller than the total number of stations. 


Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths. 
Monthly extremes. Greatest monthly. Least monthly. 
© 

4 Station. s 3 gs Station. Station. 

= & 2448 < : 
= < < 
104 23 | Riverton............| 56 47 5.00 10.09 || Decatur............. 1,68 
Flagstaff (a)........ 36 16] 2.38 + 0.80) Huachuca Reservoir, 9.27| Mohawk Summit... 0,00 
108 2%  Jonesboro........... 58 1.96 —206/| Forrest City........| Heber..............) T 
123 || 28 15f 0.08 — 0.03 Tamarack........... 2.40 || Many stations...... 06.00 
106 Breckenridge....... 20 2.45 + 0.63 Lamar......... 6.09 Whitepine 0.16 
102 58 6] 7.75 + 0.65 Mount Pleasant... . 15.07 | Key West.......... 0. 68 
106 24 ~Clayton...... 53 2] 5.04 + 0.15 Blakely...... 12.77 || Carollton ........... 1,55 
95 Sdates Waimea, Hawaii 48 8,979 6.38] Hakalau,Hawaii.... 23.92 || Kihei, Maui......... 0.10 
105 31 28 16] 0.86 + 0.17) Fornmey............ 0. 00 
1038 25 40 3 5.75 GD 10.17 | MeLeansboro ...... 1, 62 

102 7.27 + 292) Belle Plaine.........| 13.66 || Elkader............. 3.97 
106 26 || Wallace...... ......| 15] 3.78 + 610 Cunningham.. 
102 40 279 4.71 + 0.46 West Liberty...... 8. 37 || Irvington. ..........| 1,12 
106 Dealing. .... 58 5] 4.07 — 1.94 Schriever....... 8.92 || Ruston..............| 1.0 
99 3dates' Deer Park, Md...... 39° «4,277 3.94 — 0.56  Bachmans Val., Md. 7.83 | Pocomoke City, Md. 1.52 
|| S stations........... 30 2] 2.78 — 0.44) Kalamagoo,.........| 7.00 |) Kenton ........... 0.10 
Stephens Mine. 2] 356 — LakeCrystal........ 9.50 || Collegeville ... 1.53 
104 28,24 ‘ 44 4.64 — 0.31 Hattiesburg.........| 18.16 |) Hermando........... 1.20 
105 23 || Mexice........... il 277 4.57 + 0.16 Maryville...... es OF 
102 Gold Butte..........| 24 13 1.98 6.80 || Fort Logan ......... 0.15 
113 5 | Squaw Valley....... 27 14] 0.06 — 0.29. Hamilton... ...... | 0.60 | stations ........... 0,00 
106 19 | Northfield, Vt.......) 88 4] 3.02 —1.20| Madison, Me......... 7.34 || Hyannis,Mass......| 0.62 
40 4] 2.62 — 2.37 College Faam.... i 
95 18 | Indian Lake... ..... 32 4] 3.083 — 1.40 Bouckville.......... 6.66 || Cutchogue .......... 0.61 
Buek Spring........) 45 2,4] 4.73 —0.92 New Bern........... 9.82 Lexington .......... 1.24 
103 |; Mamore............ 31 234 @@ || Palermo............| Buferd............. 
7 3 5. 36 1.40 Philo...... 11.29 || Frankfort........ ..| 1.00 
109 26 Okeene, Okla........ 52 2.13 — 1.67 Jefferson, Okla...... 7.56 || Cloud Chief, Okla ..) 0,12 
30 5] O51 — 0.03 Joseph........... .. 2.10 || Huntington......... 0. 00 
96 18 Pocono Lake........ 34 3.84 — 0.80 | Aleppo.. .......... 1.08 
Las Marias..........| 59 20005 12.80 || Central Aguirre..... 1.47 
106 8 56 5.06 —O56 Exdisto.............. 9.01 || Greenville..........| 227 
104 40 269 4.35 + 1.88 Yankton........ .. 
103 | 25 Erasmus.... 4s 4.05 —0.07 | Halls Hill...........| 8.78 || Nashville...........| 0.80 
10; 1,26) Amarillo............ 55 1] 2.8 + 0.19 Colorado............) 9. 42 || 2stations...........| 0.20 
10s 29| 19,20] 0.58 + 0.01 | Modena.............| 2.46 || 2 stations .......... 0.00 
100 26 Burkes Garden ..... 42 57 2349 — 1.20 Spottsville.......... 9.38 || Cashville............) 144 
108 14] 0.82 + 0.13 Kosalia....... 3.51 || Ephrata............. 0. 00 
98 42 6.66 + 2.07) Pickens. ..... .....| 18.36 Romney .......... .| 238 
96 4 || Prentice, ........ 31 5.14 1.20, Meadow Valley.....| 11.27 || Eau Claire.......... 1.12 
112 7 South Pass City..... 23 «6169 1.44 = 0.26 Riverside, Y.N.P... 5.46 | 2 stations .......... T 


+41 stations, with an average clevation of 583 feet, 1 137 stations. 


DESCRIPTION OF TABLES AND CHARTS. 


By Mr. P. C. Day, Assistant Chief, Division of Meteorological Records. 


For description of tables and charts see page 30 of Review for January, 1907. 


| | 
| 
| 
| 
| 
| 
South Carolina ..........9 81.4 
South Dakota ...........4 69.9 
Tennessee .............. 7%2 
Weat Virginia 727 
Wisconsin ..............§ 68.5 
Wyoming............... 631 
| 
| 
| 
| | 
| 
| 


— 


Jury, 1907. MONTHLY WEATHER REVIEW. $25 


TABLE I.—Climatological data for U. S. Weather Bureau stations, July, 1907. 


Elevation of =" 
| Pressure, in ” Temperature of the air, in degrees 12 is 
» in inches Fahrenheit.” 2 Wind. i 
s¥isdisdi | d = | a is | is) | 
New England. 68.4 — 0.6 | 
76 69 85 29.74 2.82 —.11 588 —1.0 88 19 
74 29. 56.8 |— 9 66) 2 51 27 3: 
Portland, Me 108 81 117 29.72 29.84 — 111 67.1 — 0.9 90, 18 7% 54 12 60 24 37 63 toe 13 9 
Concord... 288 70 29.84 — 112 695 +04 9 18 80 48 4 59 34 | | sia | ais 
Burlington 404 12 47 29.41 29.84 —110 682 —30 89 1778 45 4 59 31 868 —O1 12 777 
Northfield... 16 | 70 28. 93 29. 86 — -% 65.2 1.4 87 18 77 38 54 37 62 59 82 3.45 —0.2 13 
86 —. 244d 8 81 58 4 64 2 6 61 70 1, 8 5 
Nantucket.......... 12 14 90 29.86 29.87 .11 67.6 + 0.1 84/19 7 
2 29. 74 56 «15 «Gl «68 CG 
Block Island 26 46 29.86 29.89 — 108 684 +03 8 197 56 4 62 19 64 10076 ow gar 
Providence ........- 16 67 67 29.71 20.88 — 1.8 92 18 81 55) 64 62 27) 64 73) «1.06 — 2.3 1 4,350 w. nw. 27 
Hartford. 159 29.70 20.87 — 110 726) 10 92 18 52 4 23,64 7 1.86 24 | nw. | 27 10 16 5.0 
Mid. Atlantic States. 116 155 29.77 29.88 —.09 7221.03 90 18 81 52 4 63 28'6 61 71 1.10 —3.7 7 | oul dee 
Albany ........-.-.- 97102 115 29.77 29.87 — .09 92/18 88 54 4 73 2.97 —14 fe 
10 92/18 63) 54 4 65/61 414 +02 11) | 28) mw. | 10 18 4.5 
New Yor 34 108 350 29. 56 29.88 -10 74.8 +23 89 8 82 Gl 5 67 2 66 62 69 1.18 — 24 16 
29.91 —. 1 05 90 18 84 3 w 
Philadelphia ........ 117 116 184 29.79 29.91 76.9 11 98 25 85 ‘ $7 Hee e176 10 14.61 
29.06 29.5 8 71.4 —0.4 89 18 82 47 : 267 — 
87 48 (29.86 29.91 —.07 722 —-03 M9 8 79 27 86 9 % | ial 
Cape May . . 48 2.92 29.94 721 — 13) 88 878 60 4 66 2 67 338 —0.4 8 20 ne 
29. 99 — 76.6 —0.7 9 885 59 8 26 68 64 6a "76 +0. 
Washington 112 76 29.80 29.92 —.08 75.8 —10 9 8 86 52 29 70 | 74 997 aw | eae 
Cape 58 29.92 29.94 —.05 77.6 +01 97 28 60 4 71 27 ............ 2.31 —85 8 382 gee 
Norfolk. 102 29.85 29.95 —.05 78.9 - 0.5 9 8 87 6& 4 71 24 7 re 2 Salem 
144148 158 29.80 29.91 —.07 7%.1 9 1188 Gt 4 70 27 ....... 299 —14 15 5,080 sie | smu sas 
27.67 29.96 — .05 72.6 0.0 9 88 52 5 62 30 66 64 3.11 12 8237 w 20 18 0 3 
Asheville ........... 2,255 53 75 27.71 29.98 —.04 740 +23 91 9 33 | 
773 68 76 B16 29.98 796 +09 97) 7 89 4 70 8 
29.95 29.96 —.05 787 +01 93 9 84 66 28 73 17 74 48 — 8. 25 
Ralelgh 876 79 29.57 29.95 —.07 80.1 1.6 98 2391 57 70 2 71 8 Sees | ow. | | inl alas 
Wilmington ........ 78 81 29.89 29.97 —.04 80.3 +16 100 8 88 64 5 72 74 72 82 6.40 -- 0.6 16 | ow. |i sas 
29.94 29. 9 82.3 + 1.0 100 8 89 6 7% 217% 723 79 23 —49 13 17 
29.60 29.97 —. 92 65 72 27 7: —-25 
Augusta. 180 89 29.78 99.97 —105 822 1.7 02 2492 66 5 72 29 347 is | asl 
29.93 30.00 —.03 821 + 16 100 8 90 68 2 74 28 74 72 81 7.62 L4 12 ow. lain was 
scksonville 01 29.97 30.02 —.01 81.7 +08,97 2189 70 14 74 23 75 73 8 5.55 —0.6 18 7, Slew | vas 
Jupiter 28 10 48 30.01 30.04 + .01 7 $45 — 18 til dada ti 
30. F + 0.6 20 89 69 7 2 ’ ‘ 7 
22 10 53 3.01 30.03 «83.8 + 01 91 30 89 4 15 12 3 és 29 | 8 
Sand Key .....-..--. 2 41 71 30.00 30.03 9% 3086 74 14 80 12 sine | 
35 79 96 30.01 30.04 .00 90.9 } a9 92 8 88 68 2 74 22 7 73 88 8.63 + 0.2 ow > id 18 
3 5, 8. 3.5 
Atlanta 1 190 216 28.79 30.00 — 8.1 +25 98 2490 64 10 71 71 68 11 5,798 
Macon 370 29.60 29.99 —.03 83.0 + 3.3 102 2393 68 5 73 ®...... 224 —24 sw. | ow. | 
Thomasvi 78 57 29.72 30.01 —.02 8.9 —0.9 99 22 90 68 18 71 26 74°72 + 3.6 18 38. 
Pensacola.........-- 56 79 96 29.95 30.01 .00 81.0 —O4 9% 2187) 71 3 7 19 ......... 9.20 41.9 
30.00 —: —0.7 98 290 6 4 71 72 
Mobile.............. 57 98 106 29.95 30.01 81 
— 07 se, 20 319 9 6.5 
Moric mery ........ 225.100 112 | 29.76 90:00 — 102 106 98 67 re} | | ow. 
Meridian............ $75 98 29.61 29.99 — 80.7 + 0.7 98 4 TL B72 70/75) 449 00 it S209 sw. sw. 9 15 10 6 
Vicksburg. 47 62 74 29.73 30.01 + .OL 1.2 96 23:90 4 73 TH 76 10.88 + 6.5 nia 
88 121 29.95 30.00 .00 83. 2 97 23 90 70 11 7 19 73\77 447 —2.0 12 os 3 18 7 
Shreveport........... 249 77 84 29.78 29.99 4.01 883 4 
29.73 29.99 +. 41.2 100 23 93 66 7 
Bentonville 1, 303 11 44 28.64 30,00 | .08 780 —0.5 97 24 89 59 12 665 | ia 
Fort Smith.......... 457 79 94 20.48 29.95 — 81.6 +06 99 23 92 66 5 2 73 70 ‘74-492 405 6 
Little Rock 98 100 29. 29.96 82. 5 H 19 100 2392 64 5 73 28 73 68 67 O53 —85 3 19 
95 29.5 "8 — 0.9 29 87 «71 5 7 6/18 
Worth 29.26 29.96 826 —1.1 101 28 92 64 ; | alee 
29.95 30.01 + .03 823 +03 9 23 87 72 2 7 14 ‘76673 «1.49 — 2.5 laste 
29.44 29. 96 0.3 % 291 6 5 72 2 73 69 73 0.80 19 
123 29.94 3 +09 103 19 72 6 “68 0. 4, 3 
— 9 29 6 72 W........ 67% 30 Se, 9 435 
29.20 29.99 —.03 866 +28 % 99 6 5 71 2 
3 9 ¢ 2 6 
Memphis 28.95 29.97 —.05 73.8 +2.6 % 2 89 60 5 69 40 3 ow. | | 
Neabville 46 79 91 29.42 29.99 — 102 S16 + 22 100 92 4 71 70 66 ow, | isi 
Lexington .......... 989 75 102 28.94 29.98 —.03 75.5 —1.1 92 985 86 3 66 27........ 442 0.0 2 
Louisville........... 62 132 29.40 29.98 —.02 79.3 + 0.7 98 2590 56 3 69 34 70 66 68 563 + 1.9 12 4,994 | 
Indianapolis ........ 154 164 29. 08 29.95 +04 75.1 9% 684 52 3 66 2% 68 64 73 4.41 +0,8 12 3 
(os |—. —0. 6 86 56 4 68 sw. w 
Columbus 624 173 224 29.10 29.95 — 105 729 14 92 2284 3 64 87 607 ees 
Pittaburg -.......... 842 $96 852 29.05 29.93 —.07 72.6 —20 87 19 82 53 4 64 2 6 62 7 49 +05 18 6, (wl ei sas 
........ 7 84 29.31 29.96 —.05 74.3 —1.3 92 22 84 54 38 64 2% 68 65 79 7.02 + 2.4, 16 sae 
1,940 41 | 27.99 29.97 — 69.8 —0.7 87 15 48 27 59 33 G4 62 86 11.10 + 6.5 2 we 1 62 
Buffalo.............. 767178 206 | 29.08 29.89 —.08 69.0 —1.2,87 19 75 51 3 62/23 68 59 253 —0.9 11 | 8,932 ree 
71 29.36 29.83 ....... 67.9 —26/86 1778 4 3 58/27... as | sw. |45 we | 36 18 12 6 4:9 
29.51 29.87 —.0 67.8 —1.8'8 1675 49 4 6 62 58 7 416 709/100 | alas slaa 
29.89 — 105 74 0:0/89 15.90 48 3 6128 62/57 2.00'—1.1| 6| 6786 sw low. | tie 
29.26 29.89 —.08 69.3 — 1.5 85 1678 49 4 GI 26... 4.88 4 1.2/1 
29.16 29.92 —.06 69.4 24 87 15 76 52 6319 63 59 Ti R42 | | 
29.12 29.93'—.06 702 —23 8 15 77 4 3 63/21 64 60 71 3.63 401 0 8 sae 
29.26 29.93 —.06 72.6 —1.0 87 1780 54 4 65 2% 4.43 | 0.6 
29.26 29.94 — 05 29 08/88 19 Gt G3 10 on. ow, 13 441 
29.93 71.0 —1.0 8 1679 52 27 6 4| 27 = 
71.0 3.8 19 «+52 27 65 GI 74 271 8 8.227 w. 35 we. | 22 10 12 9 5.8 
9, —.07 66.83 +05 84 2477) 3 2. $9 
29.25 29. 90 —i07 64.8 —1.7 8 1774 42) 2 56 me ia is it 
08 67.6 —21 82 1675 580 3 60 2 63 60 77 6.19 + 3.6 10 6,408 sw. 80) 8 717 7 
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Tapue L.—Climatological data for U. 8. Weather Bureau stations, July, 1907—Continued. 
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1 Elevation of Temperature of the air, in degrees Precipitation, in | 
° ° ty. 
sid 5 | | «| 
© ° 4 | | | 
| |< | | é | 4 | a 
j 
: . Lake t. 
Houghton 
Marquette. .....--+-- 
Port Huron.....---- 
Sault Ste, Marie... .. 
Milwaukee......---- 
Green 
Duluth 
4 
pole 3 26 53) 7, 5.2 
3 26 42 3 5.3 
205 5 2 32 «on. 12 6.5 
oe 2 24 3 35 nw. 6 5.1 
oe} & 4 30 24 «sw. 5.4 
62 5 3 27 8. 3 4.2 
2 5 1 36 COW. 3, 5.2 
ee 2 2 5 2 15 2 sw. 44.5 : 
: ee 2 2 8 27 26 21. nw. 0 3.0 
25 4 92 4, 3.7 
a 5 3 30 7) 5.0 
ome 5 3 x9 36 (SW. 3.5 
5 3 6. 70 36 «nw. 6 4.8 
oe 2038 25 3 6. 21 56 One. 6 4.5 
235 2 27 3. 32 38 OW. 5) 4.5 
4.73 
25 12 5. 49 18 16 10 5 | 
7.53 30 16 13 2 
ool 24 2 2.15 15 26 2 8 
25 2.34 14 14 11 
/ os} fi 5 2 3. 66 18 12 18 
} oe} I 5 1 6. 45 6 11 14 
oo} f 4 5 5. 52 20 10 20 
{ cel 4 2 5.78 9 
4 26 2,74 410 13 
4 26 3.24 20 10 13 
} re 4 2 7. 65 . 18 4 16 
4 Northern Slope. 2.31 
| Havre 2, 27.34 29.94 + .03 88 279 4 1 36 52 1. 46 3 20 11 
A Miles City .....--.-- 2, 27.46 29.96 4 .04 102 38 50 14 58 42 4 1.55 10 3,415 mm 36 WwW. 20 20 10 
25.84 2.97 4 86 11 78 48 #16 «61 34 4 1, 28 11. 4,147 mm 39 20 10 17 
; eoee 26.93 29.94 + 1 88 3178 39 %S 48 35 47 1.14 12 3,659 w. 32 nw. 415 15 
29.93 + 6 § 
29. 92 6 | 4] 
29.96 ..B... 6 1 
_ 29.98 + 6 1 
cece 29.94 1 2 1 4 
5,291 1 29.98 +. 7493 nm 2 16 22 
4,685 29.90 —. 10 5,146 se. 48 OW. 4 14 16 : 
1,398 2.91 —. 6 5,796 2% ne. 18 8 22 
cave 2,509 29.89 —. 7 7,387 se. 36 8 13 15 12 
1,088 29.94 —. 8 6014 s. 36 sw. 12 M15 
1,886 2.92 —. 6 10,189 40 1517 9 
Southern Slope. 
Abilene ............ 1,738 45 64 6 5,698 38 Oonw. 6 
Amarillo............ 3,676 10 2% 7 9,606 s. 55 ow. 1 
8 194 64 6 6,962 se. 66 ne. 5 
Roswell............. 3,578 9 10 92 «(56 7 83843 se. 2 8. 2 
El Paso...... 29.80 — 1 6 7,263 e. 4 14:12:17 2); 
Santa Fe...........- 29.36 — 19 14 4,990 ne. 33 oe. 51119 1); 
Flagstaff .........-- 8 29.86 4+ 2 12 5,133 sw. 9 sw. 14 9 12 10) | 
Phoenix 29.77 — 3 3,648 e. 86 21406 2 
Yuma 6 29.75 — 1 1 5,412 sw. 26 se. 12 2 65 0 
independence 1 292.84 + % 22 0 4,933 nw. 30 se. 19 27 3 1 
Middle Plateau. 
29.89 +. 31 w. sw. 144% 7 
29.88 ... 5.9 23 8 8682 se. 29) 1420 11 
couse 29.91 +. 21 31 88 «40 sw. 82 sw. 341 0 0 
292.85 —. 0.1 687 4 sw. 412 18 6 
eece 29.87 ‘ 1.6 22 87. «52 se. 41 sw. 12 21 8 2 
29.88 —. 13 7 84 42 nw. ne. | 71117 8 
29.87 —. 5 91 55 27 nw. 10 18 7 6 
0. 
Baker City.......... 3,471 48 02 6.1 11 4,626 ow, 2 1 
Lewiston ........... 757 10 ol4 5 3,758 e. 52 w. 4 
Pocatello ........... 4,477 46 oO 240 7 4,867 se. 40 5%. 0 
doch .02 of2 5 3.828 ne. 3 
N. Pace. Coast b 61 0. 
North Head........- 29. 0 | 3 7 11 18 
Port Crescent ....... 29. 1 2 3,368 nw. 13 Ww. 1315 6 1 
Seattle 29. 0 4 4,943 w. 36 SW. 313 13 5 
Tacoma 29. -. 1 6 3,798 | n. 24 sw. 18 14 12 5 
Tatoosh Island...... 29. 0 6 8,316 sw. 40 8. 31 8 4 19 
Portland, Oreg.....- 29. 1. 4 4,759 nw. 2 w. 31713 1 
Roseburg 29. 1. 4 2,844 xn. 18 sw. 3210 1 
| 
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TABLE I.— Climatological data for U. S. Weather Bureau stations, July, 1907—Continued. 
Elevation of Temperature of the ate in degrees -/2 | Preci 
instruments. | Pressure, in inches. Fahrenheit. § 4 5 | tation, in | Wind. | al 
; |2 Maximum >| | 
23 32 xt is = sla | Belek & sia 
er os "S| 25/58/1828 g Bie = Bess! 23 
SP BX 25 | 56 | = ise se | |B 
| | | | 
Mid. Pac. Coast Reg. | 65.8 — 1.0 || | | | | 
62; 62 80 29.96 30.08 —.02 64 3 60| 49 4 53 54 52/85) T. (|-- 0.1) 0 4,496 nw. 29) a. 14 8 14 14 6.7 
Mount Tamalpais .... 2,375, 11 18 27.52 29.96 + .01 65.2)....... 86 18 74> 46/15 57 27) 53 48 0.00) 06.0 0 8,802 56) nw. 6 2 3 2 1.38 
Point Reyes Light .. 490; 7 18 29.42 29.94). .... 73 258) 50,16 51 0.00, —0.3| O 13,245 nw. 59 mw. 14 8 8 25) 85 
Red Bluff ........... 332} 50 56 «29.50 29.84 — .05 4.0 100 12 92 57, 4 64 34/62 51/45! T. 0 2,826) se, 13° 19 25 6 1.4 
Sacramento ..... 69/106 117 29.82 29.88 00 70.7 —1.8' 93 5 8 | 54 16 57 36 60 53° 60 0,00 0.0! 0 6,545 | s. 2 | sw. | 19 28 2 1) 
San Francisco ...... 155|200 204 29.79 29.96 + .01 58.04 0.7 78 2 64 50/18 52 54 52) 86 T. 0.0; 0 8,680 w. | 31 sw. 21) 5 17 9 5.0 
| 141) 78 | 88 29.80 29.95 |....... 65.8 |— 1.1 88 5 79 45) 53 42 nw 
Southeast Farallon. . 30) 9 | 17 | 29.96 | 20.96 |....... 62 29 57 | 50/17) 52) |....| 0.00 0.0 0 8,949 nw. 386) 25 4 2 25) 8.8 
Pac. Coast Reg 71.2 62, 0.02 0.0) 13.6 
67. 70 «29.51 29.85 + .02 79.8 —2.2 10883 12 97) 55 20 62 40 59 43 35 06.00) 0.0) 0 4,670 nw. | nw 329 2) 0 0.8 
Los Angeles ........ 338 116 123 29.89 — .01 72.2|+ 4.8 1038 4 84 53/17 G61 62 57 0.00 0.0, 0 4,732 w. 20 sw 25; 20 10) 1) 
87| 94 102 29.50 29.90 —.02  68.1/+ 1.2 81 1 59/17 63 6 60 0.03 0.0 1 4,425) nw. 20 8 526 3 
San 201, 47 «540 29.74 29.96 + .01 64.8 1.6 9% 5 77) 46 1 52) 43) 56 67 0.00 0.0) 0 4,044 nw. 20 nw 5 16 14 3.7 
es: | | | | 
Grand Turk ........ 11} 6 20 30.04 30.05 +.03 828 )....... 92 72/29 ie 
San 82} 48 90 29.95 30.08 + .04 80.8) ...... 89 25 86 | 72) 2 76/14/75 4.29 —1.4/| 16 10, 085 se. 28 16 10 4.0 
Bas Obispo.......... 90 23 8 72/ 20)........).... | 825 |......./ 21 | 2,827 | nw. | 19 | nw. | 24 6 
99.84 /....... 80.2 |....... 92 72/13) 17 5,076 | nw. 41} ne. | 29 1 12 18)... 
| | | | | | | | 
* More than one date. + Record incomplete. 
TABLE II. — Climatological record of cooperative observers, July, 1907. 
Temperature. Precipita- Temperature. Precipita- » Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) den. 
| | 
a 
Alabama. ° Ins. Ins. Alaska—Cont’d. ° ° | Ins. | Ins. | Arizona—Cont’d o | Ins. | Ina. 
99 «663 «81.2 (5.04 Fort Gibbon. ............. 88 «3257.2 | Pinto...... 0. 98 
97 68 80.2 8,98 Fort Liscum ............. 70 360 «51.4 11,25 | | 89.5 1.69 
Bermuda 99 64 80.5 5,28 73 45 63.2 3.40) Gh. 71.5 1.70 
64 82.6 3.49 Ketchumstock... ........ 81 26 536 1.60) St. Michaels... 69.6 1.92 | 
5. 72 68 42. 54.1 3.05) San Carlos............... 86.2 0.56 | 
2.94 85 44 59.4 3.73) Gam 73.5 1.00 
4.47 34. (50.02, 08 71.2 1.74 
66 81.6 7.09 North Fork............. 29° «454.4 «1,57 | 92.7 1.51 
61 81.4 3,45 St. Michael. 65 |. | 91.6 0.30 
7.27 Sitka....... 4454.4 4.665 | 85.8 1,52 
61 82.4 1.68 Teikhell. . 32 595 8.20 | $8.8 211 
67 7.83 Arizona. 77.9 8.44 
65 82.0 5.83 Allaire Ranch...........- 2.84 | 85.8 4,27 
64 82.9 4.15 Arizona Canal Co, Dam.. 120 64 90.6 «1.13 | pper San Pedro 77.7 | 2.25 
59 80.2, 6.12 122 65 100.2 0,27 | | 93.2 1,16 
61 81.2 6.88 0.00.00 0000: 97 56 73.5 4. 62 Willcox ........ | 77.6 8.39 
65 | 81.5 | 2.92 3.27 | Williams............. | 67,2; 274 
|. 4.16 Casa Grande ............- 120 69 94.8 1.75 80.9 0.60 
Highland Home.......... 100; 60 79,2 4.43 Chiarsons Mill ........... 8 40 56.8 2.60) Amity .......... 79.9 2.60 
Livingston .............+.- 99 66 81.6 2,44 cs 107 48 83.2 2.77 | 4.04 
Di 101 65 81.3 3.78 Cochise 108 76 90.1 3,45 | Batesville ............ 104 58 | 82.6 1.58 
98 62 79.6 10.09 61 85.3 4.55 | Bee Branch..............-| 108 60 | 82.4, 1.50 
Madi ison Station.......... 100 62 80.2 5.68 109 65 85.3 3,15 106 60 | 83.8 2,92 
Maplegrove 100 6479.8 5.19 108 59 80.0 2.66 | 102 54 78.0 2.38 
3.51 Dudfey ville 107 63 83.1 2.63 Booneville, -| 102k 68k 
Newbern .......--- 100, 64 81.9) 4.31 1. 66 Brinkley ........ «. 102 57 | 82.8 3.90 
Onmeonto 97; 62 79.4 4,60 Flagstaff. ... 88 36 64.8 3.67 | . 96 59 80.7 1,78 
Opelika 65 80.7 5.64 Fort Apache...........--- 96 50 73.2 2.19 Center Point............. 101 59 82.6 1.70 
97 66 80.6 7.16 Fort Huachuca........... 101 50 72.4 4,18) | Clarendon. 2.34 
Prattville ........... 96 65 80.8 3.09 Fort Mohave 68 94.2 0,10 | COB | 102 60 81.8 0.56 
Pushmataha ........ ...- 103 65 81.5 8.33 Gila 120 71 93.2 1.02 97 57 | 80.0 4.06 
Scottsboro ...........-... 90 62 78.6 3,02 Grand Canyon .......... 98 42 66.7 4.12 TC 102! 38.28 
67 83.0 6,28 Greaterville .............- 106 58 76.6 4.52 102 56 «79.8 0.16 
Spring Hill.... 94 70 81.3 4,02 na | 91 57 | 74.8, 1.76 
Tallassee 4.99 Huachuca Reservoir | El Dorado... | 102 63 83.0 1,01 
Thomasville. ............. 101, 62 81.4 4.938 2.31 | 102 59 | 83.4. 3.89 
Tuscaloosa ............-.- 103 (82.1 21 100 61 80.0 2,30 | Eureka Springs.. 301 60 79.6 2.33 
Tuscumbia ............... 100, 81.5 2.94 Keams Canyon........... | 9 4470.2 0.38 | Fayetteville.............. |; 99 59 78.9 0,52 
Tuskegee. ..... 101 68 82.4 5,88 109 49 81.7 0.20 Forrest City.............. | 100 58 81.2 5.32 
Union Springs............ 99 69 82.4 7.29 50 91.2 1.70 | 1. 20 
Uniontown... 63 82.2 2.90 119 59 89.0 1.44 | 101 59 80.5 2,50 
Valley Head.............. 99 59 (77.6 4.35 Mohawk Summit....... . 120 80 99.6 0,00 | Heber. 108 54 82.8 
Natural Bridge... ........ 3.98 | 100 62 82.6 1.64 
102 79.8 4,14 | Hot Springs.............- 99 55 79.6 1.42 
Chestochina.. ........... 93 30 57.7 2.82 62 88.6 0.96 Jonesboro ....... on 101 53 80.4 0.95 
96 40 61.6 1.36) Picacho* 80 97.5 1.33 | Junction ............. | 100; 81.2); 1.96 
82! 88 | 59.6) 1.51 Pinal 2. 60 105s 60 83.6 0.85 | 
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TABLE II.—Climatological record of cooperative observers—Continued. 
Temperature. Precipita- | Temperature. Precipita- | Temperature. | Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) ti (Fahrenheit. ) tion. 
§ & 
Florida—Cont’d. © | ns. | | Georgia—Cont’d Ins. | Ins Illinois—Cont’ d. ° ns. | Ins. 
Fort Pierce..............- 97 67 80.4) 4.47. 101 62 | 80.6) 1,85 98 54 (77.2 | 3.57 
Gainesville. ............. 99 66 81.5 6.78 T 95 62 77.9 | 4.33 9. 69 
Grasmere ..............-- 97| 70 88.0]....... 2| 70 82.6| 5.09 98| 56 79.0} 1.62 
Huntington .............. 100-62 82.4) 5.78) 98| 65 $1.6) 3.84) 50 77.5) 4.98 
Hypoluxo.... 99] 68 81.6] 5.52 | | | 66 79.7| 3.91 | 95| 43 78.2) 5.65 
Inverness .... | 68 80.2) 8.28. 66 83.8 | 3.59) 100 51 79.1) 8.61 | 
Jasper........ 97 63 83.0) 4.53) 68 81.4) 6.34) 47 74.0] 5.72 | 
Johnstown ... 994 = 61 7.63 | | 68 81.6 | 6.56 |} 9 5376.1 7. 32 | 
Kissimmee 96 68 1251 | | 68) 79.7 | 5.16 49 9.19) 
Take 99) 67 81.4) 6.39) ..| 75.4! 6.88) 
Macclenny ..........----- 98 60 81.2) 4,12) 38 «68.0 1. 05 | Mount Carmel’). 8. 42 | 
| 823) 39 66.0) 0.62 | Mount Vernon............ 101 | 55 | 79.2 | 3.98 | 
99 67 81.4°) 7.51) 37 64.8) 1.99 New Burnside............) 99 53 78.9 | 4.72 | 
96 68 81.0) 6.46. 45 72.2/| 0.40 97 62 78.2) 7.08 
Marianna,....... | 100, 67 81.0) 7.95) 33 | 56.4 | 2.27 655 75.2) 6.92 | 
Merritts Island........... | 94 71 81.5 9. 63 45 71.8 0.30 re 96 538 76.1) 4.15 
7 82.0 3. 78 104 49 72.7) 0.40 93 52 76.2 | 5.93 
| 62 80.2 12.11 | Chesterfield ..............| 9! 29 62.6 0.28 98> 74. 9¢).......| 
Monticello...............-| 96 | 67 79.3) 7.64) | 102; 41 68.6) 1.24 5. 23 | 
Mount Pleasant .......... 100-66 80.4 15.07 88) 380 59.4) 0.81 % | 48 746) 6.08) 
New Smyrna............-. | 98 67 80.8) 8.67 | | 9) 46 703) 081 Pontiac... .. covers 92 48 75.6) 5.66 | 
99 6881.6 | 8.06 | 45 71.6) 0.51 +5200 94| 46 75.8) 6.17 | 
Orange City..... 99 #65 81.5) 4.59 Forney.......... | 90) 28 59.0) 38.23 96 57 78.3 | 3.70) 
97 68 82.6) 9.96 | 99 37 «67.4 0.20 90 46 71.8) 4.92 | 
Panasoffkee ............. 96 66 80.3) 6.56 | Hot Springs.............. 100) 71.4) 0,22 | 97) 51 77.0) 6.08 | 
City. 93 | 68 78.2) 6.41 94 39 65.8 0.62 Rockford... .. 91 48 72.4) 4.63 
St. Andrew ......-. 9% | 69 821) 8.87 | 78| 38 58.0| T. St. Charles... 42 5.45) 
St. Augustine ............| 96 | 67 80.6) 4.98 | 87 39 64.0) 1.45 | 97 57 | 78.8) 3.18 | 
9 67 81.1) 5.14 88 30 58.2) 1.79 93 5475.7 | 7.61) 
Switzerland .............. 97 81.0) 5.77 ... 88 458.8) 1.48 | Sullivan ........... 96 | 48° 76.2) 5.78 | 
Tallahassee............... 9 70 80.0) 5.07 Lost River .............. | 87) 36 61.6) 1.35 | Syeamore........ 9 43 73.0! 4,99) 
Tarpon Springs .......... | 92 64 80.0) 6.17 Meadows........ | 98 87 63.2) 1.66 cons 99; 50 79.0| 2.60 | 
| 102, 65 81.4) 9.06 40 70.0 | 50 73.4 | 10.17 
Georgia. | 98, 42 67.2) 1.58 96 47 76.2) 5.49) 
Abbeville........... | Mountain Home ......... | 102 387 69.9) 0.63 Urbana... 48 74.2) 5.41 | 
Adairsville. ............. 6B" 79.4) 5.01 92 35 «(63.2 1,13 96 50 78.2) 4.56) 
100 6883.7) 8.90 94¢ «364 67.8 T. | 944) 74,24) 9,53 | 
Americus,......... 101 6. 08 |] Oakley | 98) 42 67.5) 0.00 Windsor. ...... | 48 76.1 | 5.63 | 
Athens... 68 80.8) 5.58 105 «42 «71.6 (0.37 Winnebago............... | 91) 43° 71.8) 6.65 | 
Bainbridge ............... 101 60 80.6) 7.37 cc 89 30 60.6) 0.12 Yorkville ................ | 420 74.5 | 6.23 | 
102 65 82.5 | 12.77 | 102) 46 72.9) 0.76 | 9 48 71.9) 6.91 
| 658 3.88 Pollock .......... | 97) 47 71.3) 0.70 Indiana. 
Brunswick................ 101; 60 3.42 Poplar....... | Anderson ................. 90) 52 73.4) 6.93 | 
8. 20 90 42 64.8) 1,57 | | 86 43 70.1) 4.39. 
Camak. 80.4 3.50 | 79 3 54.4) 2.52 | Bloomington ............. | 94 55 76.7 | 4.35) 
98 43 70.4) 0,26) Bluffton 89 | 78.0) 5.72. 
79.7) 1.55 | 98 44 66.6) 0.43) 95 50 75.8) 3.69 | 
75.6 | 6.15 1.31. Cambridge City .......... 93 | 48 73.0! 4.56) 
83.1 | 4.71 | Salmom 40 | 2.38 95 50 76.2 | 462) 
3.91 0.71 | Connersville ............. 94; 50 73.9) 3.82 | 
82.5 | 5.87 | 35 «665.5 0.60) Elkhart ......... 48 72.6 | 5.34) 
74.3) 3.58 | |; 94 49 74.4) 3.09 
cdl 4. 89 35 65.0 | 0.25) | Farmersburg.............| 94°) Sle 74.74) 6.28 
66 81.8) 3.52 | Farmland ............... 48 72.6) 5.25) 
66 84.5) 7.39 54 78.8) 3.92 | | 95 | 51 75.6) 3.11, 
61 81.6 6.99 53 74.2) 6.74 Greenfield 767!) 5.75) 
6 81.0 4.81 52 76.4)! 8.57 | Greensburg 51 75.1 | 5,48) 
68 80.4) 5.22 42 | 72.2) 2.02 | Hammond . 90 45 72.2) 378) 
67 82.0) 8.51 46 71.4) 6.98) | Holland... 99 53 (78.4) 4.50. 
62 83.4, 8.94 51 78.4 7.38 | | Huntington .-| 89] 47) 738) 625) 
63 82.0) 3,82 40 71.8) 5.51. Jeffersonvill --| 55 79.8 | 
68 80.6) 7.54 5.06. Judyville... 93 4 481 
| 6 80.2)! 1.74 0000 1. 05 | Knox..... 45 71.7 | 5,87 | 
100 64 79.2) 6.13 74.6) 6.25) Kokomo... 90] 45 727) 4.88) 
100 6883.4 4.60 54 76.2 | 7.16 | La Fayette 92] 47 748) 5.92) 
9% G64 788) 5.54 53 75.0) 6.47) Laporte ... -| 4 4,49 
Greensboro............... 102 62 81.8) 4.95 52 77.4) 5.59 | | 85 44 70.5) 6.68 | 
102, 60 80.9) 3.65 97| 77.6) 9.88) | Madison 97 52 78.0) 5.08 | 
3. 92 9 | 48 76.2) 7.10) | Marengo | 102 49 77.6) 3.11) 
68 81.6) 6.69 102; 57 81.2) 483) | @1 48 74.2) 3.97) 
Lisbon ...... 104-67 3.39 98 | 53 79.8 | 4.88 | | Markle......... 86) 45 70.9) 3.80) 
Lost Mountain ........... 100 63 82.0) 3.26 59° 75. 4 6.38 | 92 48 78.6) 6.71) 
100 | +67 81.6) 5.60 55 79.8) 418) Moores Hill.............. 62 75.7 | 3.39 | 
Lumpkin................. 99 65 79.0| 2.96 55 76.4) 8.00) | Mount Vernon ........... 201) 57 81.4) 5.83 | 
Marshallville............. 102) 62 822) 5.59 9 | 50 76.6) 7.03 | | 45 720) 6.00 
7... 101-67: 882.0 | 6.07 91) 45 72.4) 8.76 | | 96] 49) 76.0] 5.04 | 
Milledgeville............. 105 | 66 4.66 44 74.2) 8.85 | Plymouth ................ 48 
104 63 82.8) 8.19 103 55 80.6 99 52 | 78.2! 3.67 
7.24 96) 52 77.0! 4.44) Rensselaer ..............., 89| 45 72.7) 5.50. 
Monticello 101 66 5.12 Friendgrove ............. 96 54, 77.2 | 2.48 | Richmond................ |} 9 48 73.2| 7.06) 
Morgan 98 | 66 80.4/ 5.65 51 74.2) 5.2 | 88 50 74.2) 4.61 
Newnan .......... 102, 66 81.7) 4.41 Greenville................ 94 54 76.2 | 5.27 Rockville ............... 92 50 74.1) 
3.76 Griggsville...............) 97 54 78.0 5.82 103 52 80.7) 1,51 
108 | 65 81.2| 3,19 97 57 79.1 | 3.77 Salamonia................| 44 72.0) 7.60 
101. 5.27 | 50 74.3) 5.43 Scottsburg. ............ 97 65 76.7) 6.21) 
69 80.8 | 5.55 97 52 | 77.5 | 7.58 93 52 75.4) 4,09. 
| 64 80.4) 4.23 Hoopeston ............... 92 43 74.2) 6.48 Shelbyville............... 5O 75,14) 6,71 | 
cece 000860. 90 438 72.6) 5.38 South Bend .............. 87 47 | 71.0) 5.10 
102 65 81.4) 2.54 Kishwaukee ............. 91 45 72.4) 5.07 Terre Haute ............. 52 | 77.8 | 4,20 
St. George. ............ 96 66 80.3) 5.81 6.66 90 51 72.8 | 5.92 Veedersburg ............. 95 45 75.4 | 3.85 
St. Marys....... 99 67 82.4) 8.50 La Grange...............- 92 48 73.8) 4.54 Vevay..... 95 53 | 77.9 | 8.45 | 
98° 66 82.8>) 5.07 La Harpe.......... 92| 74.8) 6.70 Vincennes. ...............| 102] 53 | 79.7} 8.47 
9! 65 804! 5.00 gi! 45/71.8' 3.72| (| Washingtom.............. 96! 53/77.1! 8.28! 
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TABLE II.—Climatological record of cooperative observera—Continued. 
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TABLE II.— Climatological record of cooperative observera—Continued. 
Temperature. Precipita- Temperatu 
pe re. Precipita- | Temperature, Precipita- 
106° 84.6% 2.10 9 720| 213 | 
| 71 | 81.9) 6.71 Winchend | 
Plain Dealing ........... 102 | 58 88.2) 2.58 Michigan. = 
ERS) Res | Alma. eres. | 88 | 69.2) 2.32 | Alexandria ............. 86) 50) 67.0) 268 
| Big Rapids | 84 87) 67.6! 2.26 Collegeville ........ 88| 69.6 1.58 
par Birchwood Beach.........) 89  41| 72.4| 5.80 | Crookston ....... 8 | 50 67.6 2.38 
Danforth 4.27 Calumet, 84 4464.0) 1.84 Faribault 88| 52/688 4.51 
Chat | 30 «62.8 1.10) 90 48 70.4 2. 66 
5.81 Cheboygan 89 «4167.6 | 261 | Grand Meadow........... 89} 52/711 6.87 
Sigel: = 86 44 69.2 | 4.10 88 42 | 67.1 3.13 
2 | e Harbor........ > 62.1 | 0.67 87 49 | 67.8 1.74 
ae ow 48 67.4 | ...... 90 51 | 70.2 2.61 
ody | — arais R87 | 58.7 1, 57 97°} 67.3¢ 2.39 
38 62.6 2.00 Pine River 85 41 67.5 2.038 
ta 3L 63.0 | 3.74 Pokegama 43 65.0 3.17 
Greenspring Furnace..... 93 49 73.4) 5.96 Ivan 88 
40 67.9) 2,01 Redwood Fall 53 | 71.0 3.52 
te ~ .8 | 2,70 Stephens Mines .......... 84 36 63.0 
ed 85 46 67.4 2.00 Wabasha................ 92 48 | 72.3 2.98 
= 43 (67.2) 0.90 Willow 94 39 | 66.1 3,00 
alms! 36 «64.0 1.95 Winnebago............... 95 62 72.2 5.84 
Takoma Park ...........| 215 8744 67:3 | Lee a7 | 
Western Port............, 91 48 727) 4.71 || 44|08| ssissippi. 
Massachusetts os Pleasant 90 40 | 68.0 1, 38 Aberdeen ........ 104 61 82.1 7.74 
| 703 | 8.87 Muskegon a2 | 68.0 | Agricultural 2.72 
53 72.6) 1.49 Omer......... 88 67.6 | 
69. | lefontaine....... 102 58 80 
71.2 | 0. 88 Ovid. 89 70.0) 4.82 99 | 70 $3.0 
89 44 70.8 | 3.52 vn 97 60 80.4 4.25 
Silane! aa etoskey.......... 86 45 | 67.4 |....... Brookhaven ..............| 108 | 65 822 2.63 
|| Port 89 40 | 70.0 | 0.30 Canton 100] 63/818) 4.47 
0. 62 | Powers. 8988 | 65.0 |....... Clarksdale................ 99| 57) 81.8 1.30 
81 48 | 64.4) 2.95 Crystal Springs..... 


| 
\ | 
| 
| 
| 
tm 
| 


Jury, 1907 


MONTHLY WEATHER REVIEW. 
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Decaturville 
Hermann .. 
Houston .. 
Huntsville. 


Conception . 
Dean 


Brunswick 
Grant Cit 


Boonville . 
Louisiana .. 


4 
Tem Preci Temperature. Precipita- 
| | ( tio | (Fahrenheit. ) tion. 
“ 
| | | 
Stations. Stations. Stations. i. 
33 33 $3 
| Ins. | Ins. i| Nebraska | © Ins. 
| 00 | 
55 95") 
4.15 99 
1.62 01 ( 
6.05 00 | 
ks 7. 69 
bee cove! 5.31 97 | 
5. 82 | 99 | 
7.21 98 | 6 
7.84. 01 | 0 
3.85 97 | 7 
and 4.47 97 | 3 
‘a | te 3.80 96 | 
3.06 97 | 5 
4 
2.78 | 3 
2. 40 | 5 
+. | 2.12 | 98 | 6 
2. 46 | | 6 | 
1.77 | 87 10 
..| 100! 660 2. 82 | 
190 2.90 8 
--| 96) 62) 1. 08 50 | 70.6 | 4.71 | 
.-| 103] 81. 1. 37 | 100] 8.12 | 
68 | 81. 1.98 108] 75.2| 
.-| 98] 82 8.02 95!) 45 | 67.78) 0.97 | 
Yasoo 101] 62 9 | 47/ 68.4) 2.05 78.00) 0.69 | 
65.4) 1.48 97] 66 | 748] 6.83 
Appleton City... 99 | 60 80.0 87| 87/620) 271} 98 | 54| 74.4) 6.98 | 
Arlington ....... 99 | 47° 72.6| 2.00) 82) 76.4| 1.18) 
100} 53 | 78.4 8 | 40/624) 285 
Avalon 95| 77.1 % | 40) 66.7 | 2 86 | 198 
89 6.80 | 101 | 53 | 75.0) 233 
Bethany. .....--. 92| 69 | 77.2 99 1.05 | 100 | 57 | 76.8) 3.39 
Birch Tree ...... 98 | 52 76.8 87 2.75) 48 7 2.70 
9x 79 87 1.97 | We 
105 82 90 0.88 
100 78 1.07 | 54 6.94 
75 82 1.77 | aH 97| 53)| 7 4. 47 | 
75 3.01 98| 56/7 2.37 
81 78 | 100°| 4.12, 
78 88 2.09 97| 47 | 69.4) 2.75| 
78. 90 0. 62 | 100 | 55 | 77.2 
77. 96 2. 39 | 98 | 61 75.2 
76, 93 | 100 | 43 | 73.0 
77, 940 99 | 54 | 742 
78) 92 | 100 | 
78) 89 | 4. 26 98 | 51 | 70.9 
1. 46 | 100 | 53 | 76.6 
93 | 58 | 75, 83° 98 | 50 | 73.4 
102 | 58 | 738) 90 113 
Norris ... 86 40 | 65.4 | 105 52 | 75.6 
102 | 53 Philipsburg | 88) 80 232 47/731 
98 | 58 Pleasant Val 86 | 100 | 54 
57 || Plentywood .| 34 | eens 
9 | Polson ..... 9 68. 0.72. bows 9) 53 
100/| 58 Lodge... L| 86] 85) 88. 2.55 52 
59 Renovo. | 85 38 | 62. 3.38 | 98 51 
% 60 9 | 292) 98 | 53 
9% | 52) 76 Snowshoe... | | | 
arble Hill ....... 101} 53 | 79. Springbrook 92| 66, 4.09 % 62 3 
Marshall ......... 9 | 60) 77. || 4 43 | 274 owes 100 (77.2 
Mexico........... 98 51 | 77. Townsend... . 1, 75 | 9s 53 76.6 | 
Monroe....... .. 96 | 76, Tosten ...... | 8 | 38/627) 1.58 | 106-50 73.8 
Mountain Grove 96 57 | 76. SCF 9 | 380) 65.0) 1.87 1000 | «74.6 
Mount Vernon .... 100 56 | 77. Utioa....... 83 40) 61.0) 3.51 
| | 77. Valentine ... 91 42 | 67.0) 1.79 
Nevada ........... Wolf Creek... .. 89 39! 62.4) 3.15 St. Libory.......... 
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Tem re. Precipita- Temperature. Precipita- | Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
| 
| 3 a8 | 78 
| 
Nebraska—Cont’d. o | Ze. Ins. || New Jer nt’d. | dns. Ins. | New York—Cont’d. o | Ins. 
99 | 55 75.9) 4,09) | New Brunswick .......... 50 73.0) 4.58 Bouckville ...............) 85 | 51 | 65.8 | 6.66 | 
100 74.8) 7.54) | Newton ...... 9) 40) 71.2) 1.26 || Brockport ................ 45/704) 2.26) 
cc 6.67 || Oceamic 92 57 | 73.7 | 3.08 || Cape Vincent............. 85 47 | 67.8 2.70 | 
Scottebluff................, | 47) 70.4) 2.77 || Paterson ................., 98 655/748) 1.86 sence 92 58 | 73.0) 2.06 | 
| 100, 55 77.0) 4.27 || Phillipsburg ............. 93 | 51 74.4) 0.97 || Carvers Falls............. 89 «387 | 67.6) 3.75. 
Springview............... 99) 70.9 9.35, 92 52 | 72.0) 2.26 Chatham 92 4671.6) 3.34. 

. | 2.77 || Rivervale .......... 93 46 70.4) 1,45 Cortland 86) 40) 69.0) 5.64) 
55 77.8 | 2.63 Somerville 94 §2 | 74.2 | 4,33 Cutchogue ............... 91; 72.4) 0,61 

| 4.55 South Orange ............| 91 54 | 72.6 | 1.380 Dannemora.......... ...| 86) 47 | 66.5/| 3,29 

able Rock . 13.11 |} SusseX 88 48 71.2 | 2.00 De Ruyter............. ---| 89) 40) 66.8; 5.70 
Tecumseh. .............. 100 | 53 77.4) 7.15 00.00 | 9 56 | 74.0) 3.74 
101 8. |} 9 53 73.8 | 1.18 44 | 67.9 3. 93 
58 75.6 4.16 || Vimeland ................ 93 53 75.0 | 1.78 | Elmira...... 92 41 | 72.4) 2.54 
University Farm......... 99 55 76.4 | 3.26 || Woodbine............ ...| % 51 73.8 | 3.04 || Fayetteville ........ 46 71.0) 4,23 
Wahoo .. 8.70 New Mexico. Fort Plain................) 88 70.3 5.55 
98 51 72.8 | 7.33 | Alamogordo.......... |) 58 78.9 | 0.98 Franklinville ........... 86 37 | 65.8 | 3.60 
Watertown . .... 297 | 100; 59 77,8) 2.07 nsevoort..... | 3.95 | 
| 3.59 | Albuquerque.......... 101 49 73.6 0.93 Glens Falls............... 90 48 | 69.6 2.39) 

Weeping Water .......... 99 53 75.6 | 6.12 | | 3.11 Gloversville..............| 85 45 | 67.6 | 3.20 
Westpoint. 99 73.8 6 88) 100; 5477.5) 260 | Greenfield................ 89 48 69.1) 3.65 
| 5.70) 44) 76.3) 1.01 Greenwich 88 47 | 68.9 | 2.17 
0.92. | Cambray ................ 1.72 Griffin Corners...........| 85 | 86 | 642| 263 
Winnebago............... 99) 49 72.2) 6.89 | | 104, 79.8) 1.71 Harkness ............ 49 | 68.5 | 2.95 
10.05 89 45 | 67.2) 2.70 69.1 | 2,09 
99 5475.9 3.26 103 49 75.8) 3.41 | 70.2; 1.97 
81 374 58.4», 4.50 66.4) 2.25) 
98 35 «66.8 | 0.00 | 94 41 | 67.2 0.80 | 69.7 | 1.95 
0.00 | 105 | 48 | 73.1 | 3.18 69.0 | 4.32 
9 | 42 686) T. | 89°) 69. 1.78 67.6 | 2.25 
Carson Dam.............. 96 499 732) T. | | 96 34 | 67.4 1,14 67.2| 2.25 
Columbia ....... 92 72.04 T. | || Elizabethtown ... 81 35 | 58.8 |) 1.35 69.8 | 3.64 
90, 69.0) 0.00, | 52/706) 1.73 2.66 
Eureka.... 90 | 38 67.1) 0.19) | Espanola 95 | 71.0) 231 67.0, 3.04 
Fallon.......... 99) 44/720) T. | Estancia... .. 92} 68.6) 0.56 4.81 
Fenelon®?!... 46 70.8; 0.08) | Fort Bayard... 98 53 | 74.2 | 69.0 | 2.68 
100) 47 «74.4; 0.05 | | Fort Stanton 92 45 | 69.6 | 274 66.8 2.31 
Geyser ..... 92 33 63.4 | | Fort Union.... 88 | 164 
42 71.8 0.00. | Fort Wingate ........ 91] 68.2] 1.48 89 71.8 | 270 
92 | 88 65.4 T. | | Frisco...... 4015; 47) 72,8>)....... 84 68.6 2.84 | 
89 88 62.0) 0.60. 97 74.6 | 1,52 88 47 | 68.8 2.75 
98 | 50 75.6) 0.00. | Gage...... 59 | 79.6) 1.67 Mount Hope.............. 93} 49| 72.2| 1.16 
Humboldt ............. 101; 55 75.9) 0.00 | | 101 59 78.7) 5.36 Newark 
45 73.1) 0.00) 95 58 | 76.0) 1.04 || New Lisbon..............| 84 38 | 64.0) 5.65 
Lewers Ranch............ 89) 42 65.0) 0.16 | 1,20 | North Hammond.. ......) 89) 42 | 69.3 1.15 
58 86.4) | Laguna... 50 74.3) 1.40 North Lake....... 40 | 647) 4.08 
MeAfees Ranch .......... 9%) 30 62.3 | | | 102 52 | 75.3 | 2.77 43 | 67.8 | 5.06 
Palmetto ................. 90) 36 63.8) 0.18 | 42 | 69.4 5.57 89 45 | 69.6 | 4.06 
Paradise Valley........ | O11 | 100 | 58 | 78.2 | 1.05 Oswegatchie............ 1. 80 
| 92 34 63.8 0.35) 107 60 80.8 | 2.20 86 45 | 68.2 | 3.48 
Squaw Valley............. |} 27/668) T. | || Los Lumas............. «--| 100) 52/| 76.6) 0.40 | 222 i} 
TOCOMA 99 | 39 68.7 | 0.02 || Magdalena ..,............| 98 49 | 69.6 | 3.09 Penn Yan...... 89 45 | 69.8 | 1.89 
| Mesilla Park .. 104 59 | 81.2) 0.75 Philadelphia.............| 86 44 | 68.1 | 2.04 i} 
New Hampshire. Mineral Hill.............. 2.90 Plattsburg ............ 88) 52/685) 250 
86 47 67.8) 4.00) 103 5677.4) 4.45 48 | 71.2) 2.95 
Bethlehem 4.19 | | Mountain Air............ 92; 51 71,4 | 1.19 | Richland.................| 86] 655 | 70.4/ 2.98 
93 45 72.1) 5.01 | Nara Visas... 97 57 | 76.7 | 3.62 BD 90 45 | 68.9 | 3.08 
92) 49 69.4) 2.19) Nursery Site 85 | 42 | 68.0) 410) Salisbury Mills........... 92| 49| 72.2) 2.63 
Franklin Falls........... 92 45 69.4) 3.93 ee 106 55 | 79.6) 1.56 Saranac Lake ........ <ovel 40 | 65.4) 3.71 
90 39 66.6 2.42 88 53 | 71.1) 0.88 
Keene ......... 92 41 68.6) 5.85) 103 56 80.6 | 0.70 49 | 69.4 2,64 
Nashua ..... 93 48 71.8) 4.68 Rociada......... 83 87 61.4) 5.36 3,82 
Newton ......... 90 46 68.4 3,41 1,50 70.2; 0.99 
93 42 69.4) 291 Rosedale. ..... 89 52 69.4) 1.57 66.4 | 4.16 
101} 79.1) 1,19 69.2 | 278 
Asbury Park ............. 88 57 72.1) 4.06 San Marcial.............. 103 58 | MAS 68.0 | 4.49 
92 58 74.4) 158 95 5072.0) 1.04 69.6 | 3,83 
92 52 73.9) 3.58) 104 elms 1, 22 66.4 2.27 
Bergen Point............. 91) 56 73.8) 1.69. 95 42 70.5 | 2.70 71.3) 5.12 
92, 538 74.2) 460) T. 72.1 | 3.24 
cas 39 | 63.0) 2,20 68.6 2.44 
se 5. 33 57 | 78.8 | 2.56 70.0 | 2.76 
Charlotteburg............ 91 44 70.0) 1.35) 38 | 62.3) 3.60 67.2 | 4.67 
vl 53 74.0) 2.30) 30 58.1) 4.17 68.2 | 2,98 
College 93 | 51 73.0) 6.42 | 66.2 |. 8.41 
2.16 | 49 | 69.2) 3.52 3.08 
92; 48 71.4) 2.71 | 40 70.0} 3.82 
Elizabeth....... 59 76.0) 1.26 42 | 68.1) 2.70 Beaufort.. 96; 66 | 80.5) 2.87 
Englewood .. . 57 73.4) 1,35) | 48 69.2) 479 96 58 | 76.2) 4.10 
Flemington .. 94; 52 74.1) 8.74) | 85 | 66.2) 2.66 Buck Spring ... 
Friesburg .... 91; 50 742) 3.33 | | 47 211 102| 58 | 79.2) 3.55 
92, 652 74.0) 3,40 50 | 72.1 | 2.03 Caroleen .......... 99 61 | 79.8 | 2.90 
Imlaystown ............... 94 | 53 742) 3.04 | 48 69.6) 3.96 Chalybeate Springs .....| 100 50 | 79.4) 2.16 
Indian Mills.............. 94 51 74.2) 3.06 89 | 45 | 69.4) 1.45 Eagletown .............-.| 57 | 78.6 | 5.35 | 
93 | 60 75.8)| 1.22 Baldwinsville............ 48 | 69.8) 3.44 96 58 | 78.2| 9.40. 
bertville ............ 53 74.0) 3,34 Ballston Lake............ 88 49 | 68.6 | 3.98 Fayetteville.............. 9 | 60/| 79.4) 3.34 
Layton ........ eee 41 69.2) 1.51 91 49 | 72.2) 1.60 101 56 | 81.1) 
Moorestown .............. 90 53 73.3) 4.45 Blue Mountain Lake .....)......|.....- 3.78 
93 55 75.4 0.95 | | 36'66.8' 2.36 Greensboro... 99 59 80.01) 3,12 


| 
| 
| 

a 
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Temperature. | Precipita- | Temperature. | Precipita- | Temperature. _Precipita- 
(Fahrenheit. ) tion. | (Fahrenheit. ) tion. | (Fahrenheit. ) tion 
~ 
3: $3 a eo 8 | 
North Carolina—Cont’d.| | ° | ine. | | Ins. | Ins. | Ohio—Cont’d. ° | | Ins. | Ins. 
Greenville. .... 6.41 Schafer....... . 98 | 38 66.6) 1.40) Waynesville .............. 93 48/730) 8.12 
Henderson ....... 93 | 62/ 77.7) 483 45 68.4) 496 || Wellington................ 2.28 
Hendersonville...........| 5674.5) 291 Towner 89 44° (65.6) «1.98 Willoughby ............. | 206 
Horse 89 68 72.8) 5.22 | University ..............- 85 | 42 66.7 2. 98 2. | 43 74.4) 471 
Hot Springs 98 5677.8) 5.9 || Valley City 43 67.8) 297 69.9) 8.96 
Kinston........ 102; 58 /81.3) 9.11 | 87| 45 | 66.8 | 2.89 Zamesville Pees -| 
Lexington 100 | 60 80.0) 1.24 88 | 43 688)! 1.41 Oklahoma. 
Lincolnton ... .... 97| 60/ 77.4|....... 9 42 65.6) 2.05 102} 61 79.7 | 5.77) 
Louisburg. ........ 96) 87°76) 4.11 93 45 66.2) 3.55 | Arapaho 101) 59 79.8 0.29. 
100 | 59 | 80.8 | 6.87 seves 105%) 79.3% 2.90 | | 
sc 9% | 59 | 784) 8.35 42 714) 264 104, 
Marion .........- 59 | 77.0 6.13 42 | 75.0) 8.00 105, 82.8) 
Moncure 101 | 53/800 2.00 Bangorville .............. 89 71.6) 4.88 Chattanooga............... 108 | 60) 81.6) 1.50 
100) 55 | 78.0) 5.84 Bellefontaine............. 88 | 45 9.47 '| Cloud Chief ....... 60 81.7 O12 
Morganton 9 | 58 76.4) 5.76 | Benton Ridge............ 89) 421 | 101) 63/796) 
Mount Airy..... OF 76.1) 3.73 | Bladensburg ............. 90, #40 71.8) 871 | 108 61 | 80.0 6.73 | 
Mount 6. 82 Bowling Green........... 89 | 43 71.9) 4.28 | 108 6079.8) (0.84) 
5. 20 Bucyrus........ 90) 44 72.0) 4.47 60 79.0" 1.86) 
Nashville 100, 55 80.2) 448 Cadiz 89 | 48) 724) 888 100 60 80.81.40 
New Berne 59 79.9) 9.82 | Cambridge ............... 91| 71.4| 6,53 |, Frederick 102; 65 81.6 2.50) 
Patterson. 90| 54/727) 590 | Camp Dennison .......... 9% | 48754) 72.11 Gage.......... 102 «6079.0 211 
Pinehurst ........... 60/802) 7.62 Canal Dover.............. 91, 42 71.4) 4.08 90) 748) 249) 
Ramseur 100; 52 79.2 | 2.49 Camtom ........ 87) 45/711) 6.01 98 | 80.8 | 2.20) 
Randleman...... 284 Cardington............... 88) 41) 71.2) 6.17 Harrington .............. 9 | 59) 76.5) 3.08 | | 
100| 68/794) 455 49 746) 362 1005) 61") 79.26 5.10 
Salem ...... 97| 780) 225 | Clarington ............... 90 49 | 72.7) 9.68 || Hennessey 102 | 61 | 81.4) 1.58 | 
Salisbury ....... 99 | 59 78.2) 3.58 |) Clarksville ............... 98 | 50) 748) 4.76 62) 81.4) 0.20) 
Sapphire 47 | 69.0, 5.18 Cleveland d............... 88 | 4671.6) 299 |] Hooker. |} $01) 659 79.0) 1.96 | 
Sanen...... %6 50 | 74.5 447 Coaltom 93 | 625 99 | 80.2 | 7.56 
Scotland Neck............ 98) 87 | 79.4) 5.03 Dayton........ 95 | 50 | 75.0) 7.01 100, 2.43 | 
Selma -+| 100 53 81.2 | 5. 34 Defiance. 89 45 71.8) 5.65 | Kingfisher .............. | 101; 61) 80.2) 1.83) 
Settle 100 55 | 77.0) 3.40 Delaware...... 43° 72.6) 9.06 | 99 63 | 81.8 0.95 
Sloan. 98) 57) 79.0) 5.76 88 48 71.6) 9.06 Mangum............. 109) 66 | 85.2) 0.60 | f 
Snow Hill......... 100; 56) 802 4.77  Findla 92) 74.0) 2.87 100) 59 80.0) 1.75) 
Southern Pines...........| 100, 62 | 80.6) 4.62 9 46 75.4 1.00 60 | 80.8 | 0.97 
Southport 9 | 64/806 5.67 4° 214 | Newkirk 102] 61) 82.2) 1.47, 
Stateville 99 | 202 39 68.6 «4.05 98 | 62/808 274 
Tarboro .. 9 | 56) 81.3) 5.20 | 43/728) 5.34 | 102) 417 
Vade Mecum 9% | 51/748 3.33 | 46) 71.8) || Pawhuska................ 100| 60) 81.4) 0.93 
Wash Woods .. 98 66 81.38 3.03 | 75. 8 | 8.00 | |} 99) 62/806) 1.71) 
Waynesville ..... 86) 61/708) 7.08 | 40 | 68.4) 5.27 Sac and Fox Agency ..... | 97) 63 80.8) 1,00) 
Weldon 98 | 87 80.6 | 3.20 | 74.2) 2.95 Shawnee 62 80.7 | 1 31 | 
Whiteville .......... 1004) 574) 80.64) 4.94 | 44/712) 5.37 Snyder. 64 82.2) 0.37 
Dakota. 40 68.9 4,06 | Stillwater. 62 80.2) 1.41 
Amenia ....... 92; 42/ 67.8 1.89 | 44 70.0) 3.60 Temple..... 60 83.5) 3.71 
96 | 47 66.2) 2.51 | 38/706) 248 Waukomis ... 80.6 415 
Beac 92) 42/647 210 50 | 76.3) 8.33) || Weatherford . 80.4) 0.49 
Berlin 39/657 2.60 97| 52)| 6.35 Whiteagle. ... 62 | 80.2) 1.10 
Bottineau 87| 41/628) 272 Jeffersonville ............ 494 73.74] 4.81 
93 | 46/663 1.11 enton ..... 87| 45 71.2) 4,82 0.48 
42° 4.10 Killbuck ........... 88 | 71.8) 5.14 || Albany....... ... 45 | 67.1 | 0.44 
Churchs Ferry. ........- 88) 45/ 65.4 2.05 Lancaster ................| 9 | 4972.8) 7.15 42 64.3 0.18 
Coal 92) 45/660) 3.52 | 88 | 49/726) 5.52 | Ashland 43 | 70.2) 0.18 
Cooperstown 87 | 45 | 66.4) 279° McConnelsville ...... 92 | 47 72.8) 10.79 52 | 62.2) 0.74 
Crosby... .... 928) 40° 63.6") 2.38 arietta ....... 90 74.4) 10,37 | Aurora (near) 47 | 65.8) 0.71 
Dickinson 93) 45) 65.4) 4,82) Marion 91) 44/726) 7.85 Bend, 33 | 63.2) 6.23 | 
Donnybrook ............. 87) 40/632 4.26 89 “39 71.6) 1.90 | Black Butte ............., 98) 43 | 65.8) 0.17) 
Dunseith. 89) 40/645 2.39 40 709) 9.72 || Blalock 107| 6&2 78.2}....... 
Edgeley .......... 41 | 67.8 2.77 Milligan ..... 43 72.4| 6.02 86 | 67.8 | 0.31 
Edmore ......... 85 | 31 /61.8) 3.01 Millport........... 87| 69.5 | 3.72 102; 45 65.2) 1.27) 
Fort Berthold ............ 94 43 | 67.2) 1.27 86| 71.2) 5,12 
Fort Yates 98 | 42/69.5| 564 New Alexandria ......... 46 73.9 > 7.07 65. 8°) 0. 24 | 
Fullerton ................| 95 | 42/| 66.4) 2.08 9) 41 70.5) 374 cons 1.44 
Gladys. 87 | 41 68.7| 200 New Bremen ............. 487320) | Dayville 70.0) 0.54 
Glen Ullin ...... 100) 67.2) 5.18 New Richmond .......... 94 | 52 75.6) 4.33 98) 65 | 63.4) 0.92 
43 66.6) 5.48 New Waterford 89 «44 70.0) 3.12 99| 39) 66.2 | | 
Grafton 87 44 | 66.9 |....... North Lewisburg......... 92 4374.6 6.35 105| 45|73.6/ T. | 
88>) 2.93 | North Royalton .......... 87 38 70.1) 2.65 || Eugene..... 99 46 66.0) 0.18 
Hamilton 66.4" 2.52 89) 40 71.6) 247) Fairview | 84) 40/614) T. 
Hannah. .. 62.84) 3.10 90) 37/716) 232 || Palle City 65.0 | 0.62 
Hillsboro. 49 | 66.2) 3.64 Ohio State University... 48 73.2) 4,35 Glendale 100) 42 | 66.7 | 0.29 | 
Jamestown 41 68.2) 3.56 Ottawa......... 88| 45724) 4.65 || 108 | 43 64.0/ 1.19 
Kulm ....... 42 66.0) 2.45 90 | 45 72.4) 8.53 Gold Beach. ......... .... | 72) 40| 57.3] 0.10) 
Langdon 39 | 63.2, 2.26 Philo..... 89 48 72.6) 11.29 | Government Camp. | 86 40 56.4) 0.73) 
Larimore 42/664 414 Plattsburg 9 47 73.0) 6.91) | Granite ..... 93) 30 59.8) 0.85) 
Lisbon .. 66.6 1.76 Pomeroy... 95 | 75.3) 4.21 | Grants Pass .............. 102 36 | 70.0) 0.25 
McKinney 38 | 64.2 3.70 Portsmouth 95 50 75.6 6.53 | Grass Valley . 97 31 62.4 0.30 
Manfred. 45 | 66.0 4.68 Pulse...... 48 73.0 259 | 97) 86) 68.4*) 0.02 
Mayville 45 | 67.6 | 378 Rittman......... 3871.2) 200 Hood River . 03 4069.0 | 0.10 
Medina ...... 63.1 5.50 | Rockyridge 44724) 4.81 Jacksonville... ............ 1 42 71.6 | 0.38) 
Medora...... .. 43 | 66.2 | 3.97 Rome...... ‘ 42 68.6 5.59 | Joseph ........ | 92} 40 | 629/| 210) 
Melville ..... .. 68.1 4,22 Shenandoah ...... 39 70.0) 3.09 | Klamath Falls............| 92) 36 682) T. 
45 | 66.0 3.10 Sidney ....... 50 74.4) 5.83 i La Grande................ 98 | 41 68.0) 1.10 
88 43 64.6) 2.55 Somerset ...... 49 74.6) 7.24 | MeKenzie Bridge ........ 108 89s 64. 4 0. 50 
100 65.8!) South Lorain............. 3971.0) 290 MeMinnville.............. 102) 66.8) 0.63 
97| 38 | 65.1) 3.81 Springfield ..... 5.07 || Marshfield ............. . 73) 44 600) 010 
New England............. 92, 44°) 64.3> 3.20 | Summerfield 98| 922 | 107) 39 | 66.9 0. 54 
New Salem ............... 9 | 45/660 4,03) Thurman......... 93 50 75.0 479 Monroe 102, 47 66.5) 0.53 
87 45 | 66.7) 345 Toledo (St. Johns College) 88 5172.8), 2.10 Mount Angel. . | St 69.4) 1.30 
Palermo... ....... 4 | 61.8 Upper Sandusky ..... 88 4472.4 3.66 Nehalem. .. 1,31 
Park 97) 4) 67.8 | 3. 28 | 98) 47/735) 9.17 Newport. . 47 60.2 0.42 
Pembina 90; 35 | 65.8) 285) Viekery | 95) 40) 72.0) 287 ||, Oded. 0. 65 
8 61.8) 2.44) Warren ............ 4 | 376 Olex (near 407.3 0.09 
| 40 | 67.4 | 1.77 | Wauseon 9 | 42. 71.7 | 3. 60 | Ontario... O35 | 
48/644) 491 dade | #@'%.7!' 434 $5 67.8! 1.77) 
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| Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
| (Fahrenheit. ) tion. | | | (Fahreuheit. ) tion. (Fahrenheit. ) tion. 
“ 
Stations. s | Ze Stations. | Stations. 
| oo | | | | ob | ss 
Oregon—Cont’d | bd Ins. Ins. lvania—Cont’d. | Ins. | Ins. | South Dakota—Cont’d. bed Ins. | Ins, 
89 40 | 65.4 0.30 | || West Newton ............ 4.54 95 53 | 71.2 | 5.59 
Pendleton .............+.- 104 4171.8) 0.12 | White Haven ............ | 42°) 2.40 94 48 | 68.0 1.76 
Port Orford .............. 68 48 | 58.6 (0.07 | Wilkes Barre............. 9% 73.8) 5.08 102} 51 | 71.0) 7,45 
Prineville ...... ......... 96 38 | 65.0 0.25 || Williamsport............. | 88 49/720 1,88 | Mound City.............. 96| 41 | 69.6) 1.90 
Richland............ 100% 40° 70.0° 0.61 Rhode Island. 98 48 | 69.8 2. 32 
102 50 67.6 0.67 cc | 83 56 | 69.6 0.95 | 95¢ 45°) 682°; 4,69 
Silver Lake........ 98 35 69.1 O51. | Kingston 89 52 | 69.8 | 0.72 | Plankinton............... 101 70.9) 6.41 
106 42 | 66.8 0.81 | } 1,92 93 47 | 68.6 6.76 
The Dalles ..............- 103 50 72.8 0.225 South Carolina, | 93 46 | 65.8 2.46 
105 4977.2 Allendale ..............-. 100 68 83.3 5.33 90 47 | 66.4 2. 08 
105 73.8 0.39) 103 6481.2 4,41 Seine ..... 40 | 67.6) 3.31 
9 33/638 0.72, 102, 81.4 3.34 | Sioux Falls .............. 99 | 54/725 | 6.88 
Walle... 98° 38°) 64.8" 0.39 Beaufort 101 | 67 | 82.1 5.96 92 | 44 66.6) 2.88 
43/607 0.57 | Bennettsville............. 102) 81.4) 3.43 | 97| 48 | 69.0| 4.36 
10035 | 67.6 0,57 | || Blackville. 106 | 66 | 83.8 4.80 | Vermillion ............... 99 | 46 | 723) 9.68 
90 60.2 ....... | 5. 18 | Watertown... ............ 89°| 48°) 66.3°) 2.57 
Pennsylvania. 102 65 | 83.0, 4.78 | Wentworth............... 94| 52 69.6 | 4.63 
89 71.0 9,46 | Calhoun Falls. 3. 73 Wessington Springs......) 98 | 52) 70.5 | 7.05 
ANGERS 89 45 | 69.8 | 100, 80.3) 4,51 Wolsey... | 8.45 
48/742 1.78 | 3. 42 | Arlington 99| 56/804) 474 
rere 3.42 97 61 | 80.2 2.63 | 98¢) 55¢) 78.5*) 1,50 
91 4773.2 4.56 101s 63 | 80.6) «5.97 98 58 3) 4.08 
Cassandra........... 87 4568.4 4.34 | Clemson College.......... 96 65 | 80.0 2.41 | 4.90 
ccc 90 54 74.1 1.54 103 | 82.4 9.72 | Bluff City os 
SOB Darlington.......... 101] 81.8) 492 100 58 | 80.6 5. 39 
Claysville 90 4371.4 6.10 103, +61 / 81.8 3.06 | Bristol ...... 
Coatsville 93 53 /|75.2 3.42 Due West 97 | 80.7 | 4.22 | Brownsville............ 57] 81.6) 4,24 
Davis Island Dam........| 5.93 | Cedar 101 | 58 | 80.8) 265 
90 4472.0 6.13 Georgetown -| 98 68 | 82.9 8.66 2. 66 
89 38/668 2.87 Greenwood.......... 100) 66 | 81.0) 3.83 Clarksville 98 51 | 79.6) 4.05 
East Mauch Chunk....... 41714 2,61 Heath Spring........ ..... 108 | 63 | 83.8 4,78 | 8.73 
91) 50/740 1,01 | cc 97 | 83.2 6.54 101 59 | 82.8 | 2.52 
Emporium 88 45 69.6 1.82) Little Mountain. . 101) 66 81.1) 7.58 102 56 | 79.6 | 3.73 
90 4973.2 4.16) Newbe 104 63 | 82.8 | 3.66 Dickson. . ..| 100 52 | 80.0) 3.26 
Forks of Neshaminy .....|...... ......|....-. 2. 52 | 99 70 | 84.0 5.99 | Dyersburg . 100 61 | 82.3 | 2.69 
Franklin...... 89, 69.4 4.96) 95 66 80.1 6.12 | Elizabeth 98 58 | 76.4 | 3.24 
Freeport .......- 92) 44] 287 St. Stephen.. | 8.47 Erasmus .. 93| 48| 73.4) 4.32 
George School... 91 73.2 3.48 Saluda... 108 81.4) 2.99 | Florence . 98 57 | 78.6 | 4,50 
Gettysburg.... 98 | 49) 73.8) 4,79 Santuck ..... 101) 63 | 80.6) 6.27 Franklin................. 96 | 56 79.0) 2.89 
91; 39/700 2.31 9 63 81.2) 4.08 Hohenwald .............. 98 53 | 78.3; 2.79 
Greensboro ......... 101 63 | 81.0) 3.39 97 55 | 78.2) 6.02 
cc 86 43 | 68.7 6.48 99 66 | 81.5 | 4.35 81.38) 2.55 
87 45 | 69.2 4,58 Summerville .............| 101 64 | 82.0) 5.35 Johnsonville ............. 102 51 | 80.2 | 1.97 
Hamburg 95 47 | 73.5 5.19 103 | 81.6) 4.33 | 100 56 | 81.2) 6,32 
92 50 | 75.0 6.39 100 65 | 80.8 | 6.98 | Kingston............ 4.30 
5.04 Walhalla..... 105 56 | 81.0) 5.40 98 49 | 79.4) 3.46 
Huntingdon ............. 93 48 70.8 4.36 20.0000 994) 654) 79.84 5.91 Lewisburg ase 99 55 | 80.2 | 8.02 
93 | 46| 70.6 3.17 Winnsboro......... 98] 63/808) 7.68 | Loudon...... 3.10 
88 45 | 70.8 3.22 |; 99 65 | $1.0) 8.94 96 57 | 79.1 | 5.35 
9 | 43/730 5.39 South | MeMinnville....... 97 54 | 77.2| 4.62 
87 55 | 72.5 2.71 Aberdeen ........ 95 46 | 69.1 | 2.70 100 56 | 80.0) 38,12 
Lansdale ...... 100 53 | 72.8 | 5.77 Milan ..... 100 56 | 80.6) 2.31 
Lawrenceville............ 90 40) 70.4 3.53) | 6,52 94 59 | 78.0 | 5.52 
Lebanon ..... 93 4874.2) 3.54) 102 52 | 72.8 | 5.30 98 55 | 79.3) 6.78 
Le Roy....... 84 46 68.2 2.52) o4 48 | 66.8 | 3,32 -| 100 52 | 78.6 | 2.63 
Lewisburg 92 46 | 72.5 | 2.62 | Bowdle.......... 98 48 70.0 2.37 103 52 | 80.2 | 4.40 
91 48 | 72.6 3,88 97 43 | 69.1 | 3.77 Rogersville.......... 53 | 76.6 | 6.90 
Lock No. 4..... 4,39 97 52 | 70.8) 5.82 98 50 | 75.8 | 4,24 
86 51 | 71.1) 5.17 | Castlewood 44 66.6 3.33 100 57 | 80.6 | 4.65 
93, 49) 741 8.24) Centerville ............ 96 52 | 71.7) 7.04 98 54) 78.4) 4.31 
Mauch Chunk............|..... | 2.61 | Chamberlain .............. 104 52 | 73.2 6. 21 Sewanee.................. 90 60 | 76.2, 7.69 
Mifflintown .............. 91; 46/72.2) 1,55) Cherry Creek ....... 49 | 72.6 | 4.97 Silver Lake............. 50 | 70.8 | 7.01 
Milford ......... 91, 43/69.6 1.84) | 94! 48| 684) 3.60 96 | 78.0) 5.22 
36 | 67.0 3.38 |} 92 52 | 68.6 3. 67 97 60 | 77.6 | 6.51 
New Germantown ....... 72.0 3.77) 49 69.8 4.04 Springville...............| 101 52 79.6 | 4.38 
4.78 | Fairfax ......... 97| 85 | 75.2| 479 Tellico Plains......... 98] 57 | 78.6| 4.62 
Philadelphia ............. 92 58 76.0 4,88 8. 93 Gaby 90 54 | 73.8) 4.52 
Pocono Lake ............. 34/664) 2.24| | 95| 47/68.8| 2.64 .-| 102] 53 | 80.6) 1.29 
2.79 | 93 | 50 | 67.9) 5.66 Tullahoma ............. 57 | 78.3 5.75 
cases 2.81 | Forestbu | 49 | 68.4) 5.27 102¢| 3.13 
90 51 74.6 4,17 | Fort Meade............... | 464) 6.23 2.98 
2. 58 | Frederick ............ ... | 98° 48°| 67.9°, 1.79 Waynesboro.............| 98 | 53|786| 4.52 
Saegerstown.............. 87 39 | 67.0 3.75 | 102| 47/ 71.2) 6.72 Wildersville........... oes 94 59 | 78.3 2.85 
6. 08 Greenw 73.0 | 5. 83 98 60 | 80.2 | 3.08 
de Gregory ........ 51 | 73.4 3.62 
Selinsgrove .............. 93 47| 725 2.41 98 46 | 68.4 6,24 60 | 81.6 | 4.62 
3. 39 95 49 | 69.8 3.64 opal. 2.30 
2.94 68.8 3.55 78.6 | 2.48 
Somerset ...... oon OF 40 68.5 6,24 | 69.3 2.39 81.8 | 3.27 
South Eaton -| 87 45 69.6 4.35 69.4 2.76 80.2 | 0.76 
1,34 | 66.6 1.36 84.0) 2.57) 
State College 8% 49 70.6 1.47 71.0 6.47 88.5 | 1.81 | 
Towanda. . 87 44 69.4 2.07 71.0 3.77 80.3, 2.51 
Uniontown 89 49 72.6 6.41 68.3* 3.01 78.8 1.50. 
Warren ...... 87 44 «67.6 8.00 | 73.2 | 3.91 81.3 8.98 | 
45——_-5 
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II.— Climatological record of cooperative observers—Continued. 
peratu Precipita- | ‘Temperature. Precipita- | Temperature.  Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. | (Fahrenheit. ) | tion. 
| | 
| | = | | = 
Stations. | | Stations. | | Stations, 
Tezas--Cont’d. | nd Ins. | Ins. | Texas—Cont’d | | Ins. [ns Virginia—Cont’d ° Ins. | Ins. 
104 62 | 84.0 | 2.30 101, 81.6) 3.78 | 92 57 | 74.7 4.58 
66 83.0) 1.38 | 2. 45 Fredericksburg ......... 54/765) 294 
Brenham ................ 100| 68 826) 2.18 4. 30 | Galax....... 9 56/ 71.8) 3.03 
Brighton ... .. 92) 824 06.28 61 | 83.4) 1.62 Hampton. ....... 97 «661 | 81.2) 278 
Brownwood ...... 61 82.2) 1.83 Valley Junction... 0.00 Hot Springs. ............ 47 | 69.4 5.06 
00.00 6800 % | 60/789) 3.82 | 9) 69 83.9 | 1.69 
1.46 Weatherford ............. 106, 60 | 84.4) 9 8/722 7.01) 
Clarksville ................ 100| 61/834) 4.43 101 | 67 | 83.2) 3.62 | 5.08 | 
Clarendon... .... 101; 59 784) 1.94 | Wichita Falls ............| 102) 63 820/ 272) || Newport News.......... % 79.3 
Claytonville.............. 100 6 79.8 8,29 104, «466 83.2 «4.32 | Nokesville(near)......... 90 52 74.3) 3.33 
66 79.8 3.85 | Wille Point. .............. | 97) 81.4) 1,85 | Quantico ..... 48/ 75.4) 2.48) 
107) 81.0) 9.42 | 104) 45 | 80.4 | 0.49 | meee 0. 10 | 
108 64844 OT Castle Dale ............... 9% | 44) 71.2) 0.07) 78.2¢ 1.68 
Cress Bar Ranch 4. 50 Castle Rock. Rocky Mount............. 9% 52/757 

102, 70 86.2) 2.57 |) 108 46 77.0 0.50 | Shomandoah . | 410 
Dallas... 100, 65 826)| 2.67) Emery 99) 35 | 67.5) 1.06 || Speers Ferry............. | 5.32 
Dalhart ..... | 587 /|77.4) || Escalante ............ 42 | 69.6! 0.58 Spottsville ............... | 95 86/|77.2| 9.38 
Danevang 100) 68 83.9) | Experiment Farm........ 108 | 48/| 79.8)....... | 44/742) 3.81 
| 98) 784!) 1.19) || Farmington.............. 42/721)| 0.34 | Stephens City ........... |  80| 742] 249) 
61/886) 0.57 Fort Duchesne........... 41 | 69.6) 0.95 | Williamsburg............, 95 54 77.6) 7.15 | 
100) 66 | 820) 1.20 Garrigom % | 40/724) 021 | Woodstock ........ 
| 97! 81.0) 5.05 Government Creek ....... 43/726) We | 
Eagle Pass ............... | 87.8) 220 0.66 | Aberdeen ................| 101 57.6 | 0.42 
Faris Ranch.............. || 723! 1.05 Anacortes ................, 89  40| 60.4| 0.61 
Palfurrias.......... ..... | 69 | 85.6) 2.19 | 35 65.8) 0.07 (1.60 
Port | 106) 65/812) 2.46 || 92 | 33 | 64.9) 0.48 | | Bellingham .............. 62.0) 0.77 
Fort Davis..............-, 97| 39 | 67.4) 2.46) --| 57/832) 1,21 | 102-35 | 64.6 1.18 
Fort McIntosh ..... 110) 68 | 85.6) 3.67) | Huntsville GSS | RIVER. 
FortStockton.............| 107| 58 | 81.0) 1.61 63.2¢ 0.79 0.80 
Fredericksburg ..........| 102 64 80.6 3.89 68.0" 00.00 40 | 64.1 0.87 
Gainesville............... | 100; 65 821 3.67 0. 36 101 42 | 71.4) 0.93 
| 02} 823) 7.96 70.6 | 0.48 97-38: | 67.5 | 1.78 
Georgetown ............... 100| 62/819 3.54 64.7) 0.65 Clearbrook ............. . 97 86/614) 0.95 
Gonzales .......... | 8.54 71.0) 0.00 100 44 62.9 0.90 
| 104 65 | 83.3 5.68 67.4 1.00 100 37 | 66.6 O11) 

Hale Center 101 5877.2) 418 | Marysvale..... 66.7 | 0.57 Coupeville . 89 40 | 61.6, 0.76) 
Hallettsville 102; 69/846 214) | Meadowville Crescent. . % 37/656 0,93 | 
Haskell ...... 101 63828) 499 | Millville 0. 06 Cusick 98 41 | 67.8 0.78 | 
Hebbronville | 1.29 || Minersville. 0. 28 Dayton 9 44/686 0.73 | 
Henrietta........... ....| 10 60 84.5 1.50 | Moab........ 76.2 0.81 East Sound. 95 39 61.6 1.04) 
| 56 | 76.7 | 2,97 | Mount Nebo 76.6 | 0.25 Ellensburg . 39 | 68.7 | 0.27 | 
Hillsboro................. 101; 62/828) 3.25 0.98 101 47) 72 0.00, 
106) 66) 829) ses | 98 | 45 | 75.6) 1.06 Fort Simeoe..............) 99 48 | 72.0 0,20 | 
101; 69 84.0) 3.60 | | 47 73.6) Gramite Palle... 1,17 | 
Hubbard ................| 56) 1.43 | 92) 88) 640) 1.25 71.5 (0.65 
98 | 81.4) 0.20 Payson ... || Kennewick...............| 107 47 | 75.2) 0,22 
101 67 | 84.3) 242) 90 65.3) 1.70. 104 4466.8 1.19 
| 208) 66) 83.2) 2.07) 97) 45/726) 030) 9 45/650 1.07 
Kerrville................. 100, 60 80.2) 3.25) $261.6 0.50. 100 | 72.3 0.96 
Knickerbocker..... .... 110) 81.0) 449) 0.08 | r.. 108 63.7 0.60 
| 0.24 |] 102| 45/723) 1.14) 1040s | 74.4) 1.38 
ios | SRO) 88 | 0.23, | Lucerne.........-- 2 47 69.4 0.33 
| 93 | 35 69.4) 0.67. Mottinger Ranch......... 1060 4977.4) 
101} 64/882! 1.45) Soldier Summit .......... 90 33 | 60.4 0.57 | 1030 42: 71.6 «(0.29 
10 67 | 84.0) 5.20) 105 54 81.6) 0.25) Northport......... ...... 95 34 64.0) 
Lone Star Ranch .......... O55 | Sunnyside ............... 0. 66 | 10238 69. 0 | 0, 29 | 
ces | 101, 84.4) 2.68) Theodore .... ...... .... 92| 44/ 69.2| 0.79) Olga ..... | 82 47) 59.8) 0.95 
| 101 56 840) 92 47 | 72.8) 0.43) 97 44 64.8 1.22 
| 60 76.4) 3.91 | eed 96 87 | 66.2 102 4 69.0), O.81) 
| £10 Trout Creek 39/696) T. | Port 87 6.2 | 0.68 
2.05 | | 102) 35 | 61.2 | 0.00 Pullman ........ 96 | 70.6") 
coe | 95 60 77.6) 7.20 9 41 65.6 6.26 Battlesmake 93 46 | 67.4) 0.37. 
Mount Blanco. 96 59 | 77.8 5.49 Cavendish ....... 904 414) 67.54) 3.37 Ritsville.......... | 0.20) 
97| 57 81.8!) 233 || Chelsea... -..... 43 65.4) 2.80 | 1.22 
we 5.12 Enosburg Falls............ 89 | 41/666) 6.34. 92 65.0 | 
1.17 || Jacksonville 89} 45 | 66.8 | 3.29 | Ruby Hill...... 63.8f) 1.03 
Orange 0. 40 || Manchester .............. 83 66.2 4.00 Sedro-Woolley............ 87 42 63.0) 0.74) 
100, «61 82.4) 490 St. Johnsbury............ 92 68.0 446 | Snohomish ....... .... .. 89 44 62.6 0.87) 
76.6) 434 88 41/658 281) | Stehekin 90 69.8 0.58 
Port Lavaca............. 9 | 71 5. 64 43 75.2 | 0.28) 
9] 68/80) 1.20 96, 52) 77.0) 2.40 39° 69.6 0.56) 
Rhineland 60) 80.9) 5.25 Ashland... 95| 86 | 77.2) 2.27 | 41f 63,8* 1.69 
Bigstone Gap. 91 «452/727 5.66) 46 68.2) 0.99 
Rock Islan¢ 69 828 5.50 | Blacksburg. . . 90 | 52) 71.9) 2.28) 48 64.6) 0.80 
3.10 Buchanan .... 2. 64 | 46 75.6 0.34 
2. 38 Burkes Garden........... &4 42 | 67.8 | 5.16 33 66.3 62 
6 84.8 «1.98 Callaville. ..............., 9% | 85| 7&3) 1.95 46 70.6 0.79 
San Marcos 67 81.9 1,08 Charlottesville ..... | 57 | 77.0 2.68 32 | 68.8 |...... 
San Saba 65 80.8 5.79 || Clarksville....... 5. 05 45 65.7 1.16 
Seymour 64/812 4.64 56 | 76.1) 1.78 5577.8 0.91 
Sherman | 70) 881) 262 | Dale Enterprise .......... | 48 | 726 3.78 | 
Sonora .......... | 89/790) 3.53 | | 2.06 | | 5475.8) 7.36 
98| 66} 824) 0.98 | 74) 3.70 42 68.0) 7.55 
Sulphur Springs..........' 98! 82.4) 1.45 77.10) 1.84! 48 ' 70.8! 4,75! 
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re TABLE II.—Climatological record of cooperative observers—Continued. Late reports for June, 1907. 
Temperature. | Precipita- emperature, Precipita- ‘Temperature, Precipita- 


T 
(Fahrenheit. ) tion. (Fahrenheit. ) | tion. (Fahrenheit.) tion. 


| | | 
a 
Stations. a, | 2, | Stations. | | Stations. 
i as : | | | | 9g | 
West Virginia—Cont’'d. | ° ° | © | Ins. (Ins. || Wisconsin—Cont’d. o | o | © | fas. | ane. || Porto Rico—Cont’d 
Bens Run ......... 90 51 | 74.2) 7.83 | |] Pine 79 | 44/68.2 871 | Isolina... 97 68 76.7) 
t Washington......... 47 | 67.3 9.: Lares ......... 77. 
9 46/71.2) 722 Prentice...... 82, 31/624 66 80.3 3.27 
Charleston ..............- 91 54 | 75.6) 5.31 92; 46) 71.0 4,79} Maricao............ 87 62° 73.2%) 12,80 
Creston 92 «51 | 72.3) 4.78 || Sheboygan ............... 89 | 69.25.66 | 91! 72 82.4/ 5.60 
89 47) 72.4) 5.31 Shullsburg ............... 9 | 48/718 6.78. | Mayaguez................ 92 64 78.4 | 11.88 
| 9.25 || Solon Springs ............ 87, 66.0 5.39 | 938 61 77.0) 4.55 
Doane.... 9 75.8) 5.42 |] 86 | 39/665 4,23 95 67 81.4! 2.20 
9 51) 72.6) 4.49 || Stanley........ 83 36 66.2 3.93 || Rio Blanco............... 89 (7.34 
92 48 | 73.5 | 6.83 Stevens Point ............ 89; 3.12 f°. 
{ 90 70.3) 6.94 Sturgeon Bay ............ 92| 43 | 65.2/ 3,22 | || San German...... 644 79.8" 5.16 
Glenville 54 Valley Junction.......... 86 39 | 684 9.28 San Lorenzo.............. 9 62 7.8 243 
01 45 | 70.2 8,99 | San Salvador............. 638 74.0, 7,19 
Springs .. 89 50 72,2 6. 47 Santa Isabel ....... 954 694 80, 84 1.49 
199 caveat 9 42 | 71, 6.35 Vieques ..... ee 90 69 81.3 6.42 
Huntington ....... 54 76.4) 6.66 82 42 66.6 2.91 98 61 79.38 255 
8150 | 68.4) 5.45 | Weyerhauser............. 83) 33/648 4,10) New Brunswick. 
Lewisburg ............--- 89-50 | 71.6 | 3.97 | 4.20 | 7 58.9) 2.98 
75.9 | 7.89 | Wyoming. i 
Kast 89 46/722) 8.68) 80") 28") Late reports 
annington.............., 71.6 | 6.78 | 85 | 29 57.7 0.87 
Martinsburg ............. 93 50/740) 5.41 pr 
Moorefield -............-. % 20) Border 89| 30/617 ‘T. | Central 2.21 
Morgantown.............. 87 47 | 71.2) 9.36 Camp Colter.............. 93} 40 | 67.0 0.98) Harbor ded 138 
Moundsville.............. 92 | 739) 9.27 93 | 38/660 1.11 | | 
New Cumberland ........ 91 45 | 70.9 | 7.80 941 | 45 | 67.9 1.09 | | 
New Martinsville......... 74.6| 6.91 Clear Creek Cabin .. 8 | 291555 2 «++ | S| | 
Netialibarg 48 | | Holy Cross Mission....... | 36 529 2.95 
89 45 68,2 | 11.82 Elk Mountain | 
85 | 67.7 | 13.36 | || Svanston ...............- 610° 0.07 | aes | 
Point Pleasant ........... 9 || Experiment 3.87 | 
9 58| 75.0) 4.31 | Fontenelle .............. 9 | 61.2 ....... 
Princeton ................ 83 48 | 68.5 | 6.00 || Fort Laramie............. 100 | 71.0 2.37 | Wood 85 49 
98 51 | 75.4) 2.08 | || Granite Canyon.......... 86} 61.0 3.18 | | 
12. 84 | Granite Springs. ......... 90 | 41/65.5 261 0.77 
an..... 91 49 | 73.0) 6.32) Green River............. 92) 40/ 66.9 0.09 | Mill, 
Smithfield...............- 92 45/684) 8.09 38 65.2 1.08 
91 47| 71.9| 5.49 3965.9 0.13 | | 
Sutton 97 | 76.4 | 10.45 31|57.8 1.33 | 1.78 
Galen... 50 71.8 4.38 41 | 368 2.90 
P 32 | 62.6 
eston .... 11.14 68. 20 
bey 0.45 | Roosevelt 3 
85 40!| 65.6)....... 43 69.6 4.61 
86 $6.4 37) 65.9 O12 Plymouth. 98 38 63.2 4.60 
87 71.6) 5.55 | 34 | 62.8 0.68 | 7 
47| 731 | 9.37 | 23/5326 T. 
Burnett 8 45 | 5.48 | 40 | 75.0 0.75 | | 
87 39 | 67.0 | 3.30) Yellowstone Pk. (Fount.) 77 30 | 54.5 1.86 Per: 3.98 
Eau Claire ......-... 87 47] 700) 1.12 | Yellowstone Pk. (G. Can.) 30 | 68.0 2.33 
85 35 | 65.0) 1.82 Yeilowstone Pk. (Norris). 80 38 | 57.2 2.28 
Fond du | 69.4) 5.93 | YellowstonePk.(Riv’side), 58/29 | 56.6 5.46 | 
Grand Rapids............ 67.2) 4,87 || Yellowstone Pk. (8. River) 92° 30 | 57.6" 1.70 
Grand River Locks........ .......... | Yellowstone Pk. (Soda B.) 78 29 53.12.43. | 
Grantsburg............... 43 | 67.0 | Yellowstone Pk. (T.Sta.). 79 30 54.0 0.90 | Statesb 
ayw | 65. . 52 | Porto Rico. 
Herbeter 88 | 64.8 | 5.69 |] 86 60,724 8.38 | 
9 45/712) 7.21 | Alto de La Bandera ...... 86 75.1 | Ochiltree 
88 49 «67.8 3.63 | Arecibo 61) 76.2 5.52 | 
92 68.6 | 1:50 | % | 62/788 4.25 || 4 2) 
67.3 | 2.99 | 87 | 1.88 
09 61| 76.5 4.61 
8 46/706) 8.37 92}, 79.8! ...... CORRECTIONS. 
90, 40) 68.6) 5.45 Culebra.......... 92 73 80.8 2.67 
8 46. | 69.2) 4.57 9 71 | 82.1 5.07 _ dune, 1907. 
87 45 | 68.8) 2.76 000.00 000000 2.51 || Colorado, Colorado Springs report should read, maximum 
“ as 1.38 | Hacienda Colosa ... 65 | 78.8 | 12.35 | 87, minimum 37, mean 60.5, precipitation 0.36. 
5 90! 69 79.9 414) 
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TABLE III.— Wind reaultants, from observations at 8 a. m. and 8 p. m., daily, during the month of July, 1907. 
Component direction from— Resultant. I Component direction from— _ Resultant. 
| on | Dura- 
| E | w. | N | 8. | | 
| | | 
New Bnglana. Hours. Hours. Hours. Hours. Hours. Hours. Hours. Hours. Hours. Hours. 
Eastport, 6 35 | 9 2) Moo 22 19 0 862 2.79 Ww. 15 
Portland, Me. .. 12 25 11 | 26) 49 w. 20 || Blemarek, N. Dak .......... 27 | 16 21. on. 45 w. 16 
9 7 n. 89 w. 7 | Devils Lake, N. Dak ...............-. 16 18 6 35 86 Ww. 29 
Burlington, Vt. 2 21 3) 6) Ow. 19 || Williston, N. 17 
suns 20 34 | 6 | 11 | s. 20 w. 15 Mississippi Valley 
10 19 | il 36 | 70 w. 27 || Minneapolis, Minn.*................. 7 4 16 76 Ww. 12 
Nantucket, 9 30 6 os. 53 Ww. 30 17 12 15, n. 13 w. 13 
Block Island, 8} 81| 6| 81| 47w.| 34|| La Crome, | 17 3; 8| 9 
Providence, R. 10 23 9 30| s. 59 w. 25 || Madison, 21 19 10 23) n. 84 w. 18 
30 2) 24] 54w. 27 || Charles City, 2) 7-27) 87 w. 20 
New Haven, Conn ............... pee 22 23 | 9 | 23) s. 8 w. | 14 | Davenport, lowa .................... 19 | 18 | 12 29 n. 87 w. 17 
Middle Atlantic States. 19 26 | 22 8. 58 w. 13 
13 $2 | 23) s. 46 w. 23 22 | 6 30 | n. 88 w. 24 
Binghamton, N. Y.f 2) 10 | n. 24 w. 16 30 11 19 | s. 30 w. 16 
17 26 | 7, s. 6 Ww. 22 17 29 8) 1 
Harrisburg, 18 19 | 32 s. 88 w. 23 La 6-00 9 9) ll 10 e. 1 
18 25 | 9| 21 || Springfield, 19 21 8 30 | 85 w. 22 
Atlantic City, 13 27 | 4, 32 || Hannibal, Mo.+..................... 16| s. 8 w. il 
8 $2 10 2 | s. 23 w. 4 72 Ww.) 20 
Baltimore, rrr 17 19 5 28s. 85 w. 23 Valley. | 
Washington, D. 8619 28 | n. 87 w. 17 || Columbia, Mo. 8 16 6 9) tw.) 8 
Lynchburg, Va 21 | 20 | 9 28 | n. 87 w. 19 || Kamens City, 17 36 | 9 | 9 | 19 
WE il 33 12 | 19 | s. 18 w. 16 | 8 s. 17 w. | 10 
Qe. 13 || Topeka, 5) 7 1) ae | 15 
M4 5. 83 w. 19 29 | 19 5| s. | 17 
Atlantic States. 20 | 21 | 18 15) | 3 
‘see 35 12 13 n. 10 w. 23 || Valentine, Nebr ................. 26 17 | 19 n. se. | ll 
11 27 18 | 18 8. 16 | Sioux City, lowe 11 13 | 9 | s. 3 
10 | 25 9 | 35 | s. 60 w. 19 19 29 15 e. | “4 
12 24 29 5. 60 w. 28 19 18 38 e. 
Wilmington | 25 6, 34 os. 59 11 7 11 sn. 45 w. 6 
5 30 4) 35 | s. w. 40 |) Northern Slope. | 
Columbia, 8. C.. “| 10 25| s. 49 w. 17; 31) n. 77 w. 16 
Augusta, Ga.. 12 | 28 14 s. 29 w. 24 16 | 24 | 15 48 12 
Savannah, Ga.... 8 | 2 33 | s. 65 w. 15 | 24 9 os. 71 w. 28 
6 39 9 s. w. | 10) 13 | ll 36s. 83 Ww. 25 
7 32 13 27) s. 29 w. 22 20 12 19 | n. 74 w, | 7 
3, 2 30 10| a2 || Lander, Wyo 2; 1 10 34) n. 67 w. | 26 
Bastern Gulf States || Yellowstone Park, Wyo ............. 9 | 36 2 | 32 | s. 48 w. 40 
Atlanta, Ga. 2; 2 10 27| n. 87 w. 17 | North Platte, Nebr 21 30 6 Be | 
Macon, Ga.f ... 6 | 9 3 19| 5. 79 w. 16 | Middle Slope. 
Thomasville, G 3 | 32 15 22/ s. 16 w. 19 25 10 19 | 56 w. | 11 
Pensacola, Fia. 13 6 n. 49 w. 11 || Pueblo, Colo ..... 23, n.58w. | 9 
Anniston, Ala ... 23 23 “4 18 w. 4 Concordia, Kans 13 35 19 | 8) s. Be. | 25 
Birmingham, Ala. 18 | 18 ” 31 w. 15 30 82 | We. 30 
Mobile, Ala 20 26 8 20) s. 63 w. 8 43 22 Ve. 40 
Montgome 9 | 27 6 29 5. 52 w. 29 || Oklahoma, Okla ..................... 10 | 44 12 | s 9 .e. 36 
Meridian, 13 | 26 12 30 | 54 w. 22 | 
chan 15 23 11 27 | s. 63 w. | 41 15 we. 82 
15 25 | 10 | 2 | s. 62 w. 9 | 37 21 38 
Western Gulf States, 2 | 8 | 27 Be. | 28 
8 33 | & 2e. 25 | Roswell, N. Mex 2) 32e. | 9 
8 23 8) 1) s 9 21 | | 
eee 26 32 4) s. Me. 34 | El Paso, Tex................. 21 10 | 33 16) n. 57 e. | 20 
Corpus Christi, Tex................... 2; @ 26 | We. 52 | Flagstaff, Ariz... . 23; 1 8) 32 
8 40 21 s, 2e. 34 | Phoenix. Ariz ..... 13 | 10 | 21 29) n. 69 w. | 8 
5 42 15 87 Yuma, Ariz... 3; 34 | 1) 16 | 32 
6 37 14 16) s. 4w. 31 | Independence, Cal 19 | 18 17) 26 | n. 84 | 9 
37 35 s. 49 | Middle 
2 24 2 6s. Ww. 8 | 14 | 52 | s. 77 w. 
Ohio V and Tennessee, | Tonopah, Nev........ | 5 | 26 | 18 | 30 | s, 30 w. 24 
Chattan 10 21 5 40 | s. 73 w. 37 || Winnemu 20 | 10 36) s. 77 w. 27 
Knoxvill 16 | 20 | 18 24) s. 56 w. 7 | Modena, Uta’ 4 22 1 | 48 s. 69 w. | 50 
31 il | 24| 38 w. 22 || Salt Lake City 20 19 | | 9 
15 19 7 35 | 8s. 82 w. 28 | Durango, Colo 36 | 6 10 30 on. 34 36 
4 10 6 | 16) os. 12 || Grand Junction, Colo................ 16 17 25 | s. | 5 
26 10 23) s. 51 w. 19 Northern Plateau. 
7 | 15 10| w. 21 25 8 22| s. 74 w. 15 
{ndianapolis, Ind 19 28 15 15 | © 15 11 23) n. 53 w. 15 
Cincinnati, | 16 17 26) n. 72 w. 10 | Lewiston, 0 4 28 1) | 7 
6666 17 | 20 13 2 | s. 76 w. | 7 20 os. 16 w. | 18 
4 30 | 83 w. 26 || Spokane, Wash 17 18 20 19| 1 
1 s. 70 w. 12 Nort | | 
| Port Crescent, Wash.*................ w. 
10 24 5 63 w. 39 Tacoma, 33 | 9 2 | 26 | n. 45 w. 34 
il 20 5 0| 36 Tatoosh 3 39 s. 29 w. 41 
10 24 29 | s. 58 w. ag | Portland, 8 8 23 | n. 25 w. 35 
fies 7 10 18) n. 17 w. 28 
16 19 8 30) 82 2 ‘Middle Gbasi 
«Se. 7 | Eureka, Cal : 26 | 4/8) 38 
7 ll 4) 15 s. 70 w. 12 re Coc | 
13 22 8 36| s. 72 w a9 «Mount Tamalpais, Cal............... 22 | 6 2 48 71 w. | 49 
Sacramento, 1 55 11 6e. 54 
San Francisco, Cal................... 0 17 0 54) 8. 72 w. | 57 
25 18 24 n. 69 w. eves 22 0 0 22) 45 w. 31 
= = w. 13 | Southeast Farallon, Cel.*............ 4 0 22) n. 66 w. | 24 
1 8. w. 17 || 
18 23 10 25 s, 72 w. 16 | San 12 H | 35 n. w. 
18 11) 10 36 n. 75 w. 27 San Luis Obispo, 3 6 w. 
15 15 14 29 w. 15 | West Indies 
Milwaukee, Wis 4 18 24| n. 56 w. 7 San Juan, Porto Rico ................ 
cscs 2 od 7| 34 | n. 73 w. 23 | 
* From observations at 8 p. m. only. + From observations at 8 a. m. only. 


| 


339 


100 


min. | min. 


50 60 80 
min. min. 


:ddddddddd : 


S 
i 
| 
=> | 
- 
| 
if 3 |: 
S | gS | iB: SVS SRS SR INS SR SARS 


at all stations 


iia 


| dd: idee id: idddd :dddd:idddddd :ddddddddd :di:dddd :dddddd 


MONTHLY WEATHER REVIEW. 


i: 
“ao 


| | \ 

| 

| 

| | 


Jury, 1907 


MONTHLY WEATHER REVIEW. 
TABLE IV.—Accumulated amounts of precipitation for each 5 minutes, ete.—Continued. 
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New Haven, Conn. 
New Orleans, La... 

Do 


Nashville, 


Northfield, Vt... . 


North Head, W 


Oklahoma, Ok! 


ash. 
a. 


N.C 
d, 


Richmon 


Peoria, I 
Pittsbu 
Portlan 
Portlan 
Pueblo, 
Raleigh, 


. 


‘Utah 
"hex. 


Va 
N.Y. 
Cal 
Cal... 
aky, Ohio... 


Salt Lake Cit 


San Antonio, 


Pa.. 
ash. 
La 
ash 
d, 
Mo 


Shrevepo 


Sp 


Springtiel 


og 


Tam 


tine, Nebr........ 


Thomasville, 
Toledo, Ohio 
Valen 


=R°S 


D.C 


Wichita, Kans .... 


Do 
Vicksburg, Miss ....... 
Washington, 


M4 
0 


Cc. 


Wytheville, Va.... 
Yankton 


Do ....... 


, 5. Dak... 


Wilmington 


* Self-register not working. 
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a3 
Total duration. Excessive 
6 10 15 | 30 385 
| 
ve 26-21 | D.N. DN. | 0.94 10:32 p.m, 10:59 p.m. 0,01 0.19 0.36 0.40 0.56 0.83 0.89 
Meridian, Miss... . DN 5:50 a.m. 1,67 3:20 4:10 004,024 0.26 0.41 (0.56 0.69 091 
Wis... 21) 7:15 p.m. 11:30 p.m. p.m 8:51 p.m. 0.08 6.12 0.30 0.53 0.80 0.93 1.08 |. 
26 | 2:18 p.m. 3:30 p.m. p. 3:03 0.02 | 0.21 0.24 0.24 O24 0.86 OTL 
Mount Weather, V 10 9:05 p.m. 11:45 p. m. 11:03 0.02 | 0.05 0.96 0.44 | 0.49 
18| 5:30 p.m. 7:15 p.m. pm. 6:17 p.m 0.01 0.06 0.25 O41 0.45 O.GB | 
9| 210 p.m. 3:20 p.m. .| 2:42 p. 0.01 0. 45 | feces 
10) 10:53 a.m. 11:40 a. m. . 11:30 an 002 90. 39 
12:12 p.m, 1:29 p.m. p.m. 12:50 0.01 0. 58 | 1.68 | 1.77 | LGB cl 
2:17 p.m. 1:30 pm. pm. 3:48 0.06 | 0. 46 
| 7:22 p.m. DN. p.m. 7:59 p.m 0.05 0. 35 |. 
Omaha, Nebr....... 4:35 p.m. 7:05 p.m. p.m. 6:17 p.m 0.03 0.11 21 O182 0.48 0.68 0.86 1.07 2.92 
eve 1:35 a.m. 3:50 a. m. am. 1:59 a. T. 0.27 | 
Parkersburg, W. V 15-16 | 9:45 p.m. 2:10 a.m. am. 1:37 0.06 0.05 0. 0.39 0.69 0.93 21.08 | 
DO 17| 2:39 p.m. 4:30 p.m. p.m, 3:11 0.01 0.39 0, O96 
Pensacola, Fila. .... 10 | 8:45 p.m. 10:35 p. m. p.m. 9:38 p. 0. 01 0. | 0.47 0.66 
2:00 p.m. 7:25 p.m, 8:47 p. 0.01 6 0. 0.41 0.48 0.69 0.80 1,12 1.50 1.98 230 2.96 3.79 395...... 
18 3:27 p.m. 5:40 p.m. p.m. 4:01 p. 0.00 0. 0.29 | 0.50 0,68 O86 
| 66:15 p.m. 6:55 p.m. p.m. 6:04 p. 0.01 8 0. OTB OTB | |. 
| 1:34 p.m. 4:30 p.m. p. 0.21 0.39 0.62 0.82 0.99 06.93 094 0.96 1.00 1.18 
dl 4:10 p.m. 5:50 p.m. 5 | O.27 | | 1.60 | 0.98 | 1.96 0.468 
DO cb 10:15 p. m. DN. p. 10 ma 0.05 O8<£.51 0.69 
5:20 p.m. n mi 0.01 0.19 0 
8:50 p.m.) DN. u 0.02 0.33 0.34 0.40 0.44 0.53 0.76 0.99 1.08 
8:45 a. 9:40 a. m. n mm 0.01 0.79 0 
2:13 a 7:25 a. m. m. m.| 002 0.95 1 61066006) 
Tagier, Tex. ........-- 11:15 p. 3:07 a. m. m. m. 0.05 0.82 1 
1:45 a. 5:54 a. m. m. 0.19 0.23 0 FE 
m. m.| O11 0.20 0 | DGD |. 
| m. 2.56 | 2 | | |. 
‘ m. m. m./ 0.01 0. 0.80 0 
m. m 0.01 0. 0.62 0 01 
m, m.| 5.03 0 0.43 0 73 14 | 1,24) 1.27 | 1.85 1.83 2.08 235 
| 6:43 a. m. m. m. 1.21 0.33 0 54 
m. m. 0.01 0 0.74 0 92 | 2.88 |......}... 
11 3:08 p.m. m m. 6.01 0, 0.60 .. cad dee 
10 7:25 a.m. m. m. 0.25 0 0.19 0 
13 8:20 p.m. m. m. 0.02 0 0.66 0 
San Juan, Porto Rico... 31 | 5:40 p.m. | m. m. 0.03 0 
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TABLE V.—Data furnished by the Canadian Meteorological Service, July, 1907. 
| Preesure, in inches. | Temperature. | Precipitation. | | Pressure, in inches. Temperature. Precipitation. 
Ins. Ins. Ins. ° ba Ins. Ins. Ins. | | © | Ins. Ins. Ins. 
St. Johns, N. F . 29.72 29.86 —.11 548 — 4.5 60.4 49.1 397 40.08. Sound, Ont..... | 99.20 | 29.88 —.08 | 68.7 4+ 27 81.2) 56.2 1.15 —1.47 
Sydney, ¢. B. I........., 29.85 | 29.89 |—.04 | 60.9 —14 69.3 52.5 | 4.95 41.30 Port Arthur Oat... 29.17 | 29.88 —.06 | 62.9 0.9 | 74.8) 51.0 5.94 +2. 46 
29.74 | 29.84 —.12 628 —0.6 71.4) 54.3 8.40 —0.65— | Winnipeg, Man ....... 29.05 | 29.86 |—.07 | 67.2 4+ 1.2| 78.9) 55.5 3.98 40.90 

Grand Manan, N.B.... 29.76 29.81 —.12 60.9 —0.8 68.5 53.3 3.55 +0.55 | Minnedosa, Man ...... 28.09 | 29.87 |—. 06 62.1 — 0.1) 748) 49.8 2.76 |+0.16 

Yarmouth, N.S ........ 29.79 29.86 —.09 59.0 — 0.5 65.8 52.2 | 2.00 1.62 Qu’Appelle, Sask 

Charlottetown, P.E.1I.. 29.78 29.82 632 —0.9/| 69.7 56.6 | 5.18 41.69 | Medicine Hat, Alberta. 27.64 | 29.88 —.02 | 67.0 |— 0.8) 79.6) 545 0.92 —1.17) 

Chatham, N. B......... 29.77 | 29.79 —.09 65.2 +02 741 56.3) 7.08 |+2.89 Swift Current, Sask. ..| 27.41 29.94 +.03 | 631 76.9)| 49.8) 1.37 —1.07. 

Father Point, Que...... 29.74 29.76 |-.09 56.4 — 1.2 68.6 49.2 | 5.70 | Calgary, Alberta ...... 26.45 29.93 +.03 | 60.3 —0.3 | 74.6) 45.9 | 0.85 —1.83 

mebec, Que............ 29.47 29.78 —.13 66.3 + 0.8 75.2 57.4 6.56 Banff, Alberta......... 25.44 29.97 +.07 56.6 0.0) 71.1) 42.0 1.90 —1.34 
ontreal, Que.......... 29,79 —.14 69.4/4 0.9 77.6 61.2 3.30 —0.99 Edmonton, Alberta........... ‘hose 

Rockliffe, Ont. ......... 29.24 | 29.84 —.10 65.7 + 0.1 7.6) 53.8 474 +1.62 29.81 —.10 61.8 —-0.1 73.2) 50.4 221 40.16 

Ottawa, Ont ............ 29.87 —.07 | 69.3 —0.2 79.2) 59.3 3.23 —0.24 29.87 —.03 63.8 —0.9| 76.7) 50.8 226 —0.08. 

Kingston, Ont.......... 29.86 —.11 | 66.5 —1.7| 73.2 59.7 | 1.82 |—1.07 29.93 —.01 70.8 + 2.3) 85.1) 56.6 1.18 —0.43_ 

Toronto, Ont ....... 29.87 —.10 69.3 + 1.3 80.7 57.9 208 30.00 —.05 62.9 + 29/736) 52.2 0.39 —0.01 

White River, Ont .. 29.79 —.15 59.5 0.0 72.6 46.3 2.97 +017 Barkerville, B.C.......|....... even sloesses once 

Port Stanley, Ont ...... 29.92 —.06 67.0 —0.8 76.3 57.7 | 3.58 +0.54 (30.15 78.8 04 881 744 224 —2 20 

Saugeen, Ont........... 29.91 —.06 64.4 — 0.3 78.4 55.40.76 -1.22 Dawson, Yukom 

TABLE VI.— Heights of rivers referred to zeros of gages, July, 1907. 

| iss | | ro 
; Highest water. Lowest water. H 84 Lowest water. ag 

2s | 

= = Height. Date. Height. Date 5 = = Height, Date. Height, Date. 
Yellowstone River. Miles. Feet. Feet. Feet. | Feet. Feet. Cumberland River—Cont’d. Miles. Feet. Feet. Feet. Feet. Feet. 
Billings, Mont............. 330 8 8.6 6 5.9 30,31| 7.2 27 Carthage, Tenn............ 308 «640,284 2 1.3 | 2/21) 21 
James River. Nashville, Tenn........... 1938 40 11.0 3 27-29) 8.4 
Huron, Dak. ........... 139 #9 21 12 0.6 27-31 1.2 1.5 Clarksville,Tenn.......... 16 si 310643, 

| ig Blue River. Clinch River. 
Blue Rapids, Kans......... 17 «4.4 8.0 15.1 Speers Ferry, Va........... 1566 14s «O11 (8-11,22-24 0.5 1.6 
ican River. 52 25 | 7.9 13 | 8.8 | 11,25,26 5.0 4.1 

Clay Center, Kans......... 42 18 9.9 17, 29 5.4 14-16 6.6 4.5 South Fork Holston River. | | 

Smoky Hill-Kansas River. | Bluff City, Tenn. .......... 35 12 5.4 13 1,2 9,10; 2.2 4.2 

Lindsborg, Kans........... 318 «18.9 2 24 14) 5.5 11.5 Holston River. 

Abilene, Kans..... . 8.7 1) a6 14-16 | 3.2 81 Rogersville, Tenn.......... 103014 44 14; 20 28) 24 

Manhattan, Kan 160 18 11.5 18, 3.2 9-11,13,14 5.3 8&3 French Broad River. 8-10.15.) 

Topeka, Kans. 87 21 122 2, 64 12,13) 80 5.8 Asheville,N.C............. 144 4 0.1 30, — 04 0.5 

issourt River. j | 

Townsend, Mont... 2, 504 11 8.5 1,2 6.1 81 i 2.3 2.4 Dandridge, _ ee 46 | 12 3.7 18 | 0.9 11,12,27-29 1.5 2.8 

Fort Benton, Mont. 2,285 12 9.2 1, 40 27,28! 64 5.2 12 62 ul os 

Wolfpoint, Mont.. 1,952 17 6.9 10) 3&5 66) al a3) sans 

Bismarck, N. Dak. 1309 «14 «110 1 7.8 33) ‘Si | 

Pierre, S. Dak.............. 1,114 14 10.0 1 7.3 27 74) 15 23 9/471 41 

Sioux ity, #417 14.2 1 10.9 29,30 127 33 bn 17 81 

Blair, Nebr...............- 75, 15 137 5,16} 11.3 981/128) 24) i ae 

Omaha, Nebr.............. 669) 18 17.3 4,18} 149) 90,31/164) 24 Als.........- a7 =i is ae 

Plattsmouth, Nebr........ 641 17 11.2 18 7.8 31; 97 384 225 74 18 33 30.31! 52 41 

oseph, Mo ........... 481 10, 13.6 «é s| as ail oe 

Boonville, Mo.............. 199 2 22 23 «15.9 4/187 63 Das Pa 
Hermann, Mo............ 103s 24 19.5 23, 24 15.0 %.0) 18.5 19 5.2 4 89! 133 
River. Wheeling, W. Va.......... 875 36 180 | 5&0 13.0 

1277, 18 10.7 1; 5&8 14, 7.7 49 Parkersburg, W.Va........ 78 21.6) 2, «7.2 8,9) 1L1| 144 

La Salle, Ill. ...... 197 1820.4 18 148 5.6 80) | 166 

Beardstown, Ill. 7 «1213.9 27, 10.6 12-14 1213.3 Ohio... | 27-7 | 182 1468 

y River. Evansville, Ind............ 18485 | 20.0. 7| 97 i0 | 134] 10.3 
177. 3.4 13 | 0.1 30,31; 1.1 33 Mount Vernon. ind 148 35 19.0 | 27 9.2 11 | 13.8 98 

ree OC aE 29 20 6.9 3 2.5 24 3.8 44 Cairo. ml Jocreccrccvececs 1 45 32.6 | 29 23.0 y 27.4 9.6 
oughiogheny River. | Neosho River. 

Contluence, Pa............ 59 0.5 10, 1.8 4.5 Kane 10) 22) as asl as 

Fairmont W.Va. 25 | 18 | 16.7 Fort ibson, Ind. 8 19.2 1 9.0) 29-31 16.2 

reensboro, Pa.. .. 18 9,10) 10.1 15.0 Canad 

Vock No, mel as 8:10 11.4 19,2 Calvin, Ind. T. 9 0) 49° 1 | 2.8 20,30) 35) 21 
Zanesville, Ohio... ..... 70 84 10 | 10.8 10.9 Blackrock. Ark: .......... S89) 
— me 91 | Ark ........... 272 4 06 7 | 25| 8&9 

New-Great Kanawha River Bai 00,81) 8.1 
» Clarendon, Ark............ 7 22.5 1] 11.7 $1/17.7| 10.8 

Charleston, W. Va......... 84 is; 646 69 38 wichita, Kans............. 10! 0.8. 20 — 1.2 13|-0.6| 20 

Scioto River. Tulsa, Ind.T..............., 551 16| 9.0. 1 3.6 | 18,3031; 46| 5.4 
Columbus, Ohio........... 10 17 13.8 is) 1-6| 4.4 11.8 Webbers Falls, Ind.T.....| 465 17.0 12) 44 7.7| 126 
Licking . | Fort Smith, Ark........... 408-22) «17.4. 2; 34 14.0 
Falmouth, Ky............. 80 2% 6.0 1.6 6-8| 31 4.4 Dardanelle, Ark........... 26 | «(17.8 1 7.6) 14.0 
K River. Little Rock, 176 «(18.6 3; 5.0 31) 92) 18.6 

Beattyville, Ky .......... 254 30 2.5 12 0.2 5,6,24 0.8 23 Pine Bluff, Ark........... 121 2 821.2 4 8.0 31/124) 182 

Frankfort, Ky............ 65 31 .0 4 56 7910) 62 2.4 Yazoo River. 

Greenwood, Miss .......... 175 38 16.7. 1 3.8 29,31 | 7.5; 12.9 

Mount Carmel, Ill......... 7% 15 11.9 al 11| 66 8.8 Yazoo City, Miss.......... | 80 2% | 208 1 9.7! 17.3 

Burnside, Ky. ............. 518 15, 31 0.3 25,26 0.9 1.7 Camden, Ark....... 304 389s 46 90,31 8&9) 17.7 

Celina, Tenn............ . 883 45 2.7 1 1.3 122 40 31.6 1 7.9 31 | 21.3] 2.7 
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TABLE VI1.— Heights of rivers referred to zeros of gages—Continued. 
33 > 3 
Highest water. Lowest water. § ag Highest water. Lowest water. 
Height, Date. Height, Date. 38 Height, Date. Height. Date. 
Mites.| Feet. Feet. | | Feet. Feet, Feet. Lynch Creek. Miles, Feet Feet. | Feet. | Feet, 
Denison, Tex.............. | 768; 10.4) 1.8 9,31 43 8.6 Effingham, 8.C............ | 35) 12) 10.0 5 43) 29,30 68 5,7 
Arthur City, Tex.......... 688 | 12) 7.8 31 1.1 13.0 | Black River. 
14) 9.5 31 15.6 149 | Kingstree, S.C............ 45 12 9.3 26 4.0 31/62) 5&3 
Shreveport, ia...... ..... 29 148) 1617) 45 31 10.1 10.3 Catawba- Wateree River. | | 
Alexandria, La............ 38 20.5) i-3| 100 31 16.6 10.5 | Mount Holly, N.C........ 143 15 3.2 15 1.8 23-31 21 41.4 
River. 107s 5.5 1 1.7 23,28) 38 
Fort Ripley, Minn......... 2,082| 10 6.1) 1 48 22| 6.2| 1.3 || Camden, & C.............. 86140 16 5.0 11,12,24) 7.8 9.0 
St. Paul, Minn............. (1,954) 14 10.1) 1 5.9 31.67.10 «42 | Congaree River. 
Red Wing, Minn............ 1,914) 7.1 1-4 4.1 5&3 30 | Columbia, S.C............ 525 4.0 27 0.9 10) 1.7) 31 
Reeds Landing, Minn..... 1,884 12 6.6 1 4.0 3% 6.1 2.6) Santee River. 
Crosse, Wis............. 1,819} 12 8.0 10, 11 5.2 31 6.7 2.8 | St, Stephens, 8. C......... 0 8.8 9 41 27° 
Prairie du Chien, Wis.... 1,759 18 8.9 | 12-14 6.6 31; 8&0 ' 23 Savannah River. 
Dubuque, Iowa............ 1,699) 9.5 15, 16 7.5 31 8.7 «62.0 | Augusta, Ga............... 268 32 11.0 1 6.2 1,12; 7.9 48 
Clinton, lowa..............| 1,629 | 16 9.4 13 7.4 1 83 20 River. 
taire, lowa............ 1, 10 7.1 13,14 4.2 1 5&9 29 | Dublin, Ga............ 79 830 6.5 — 41 12; 1.6) 7.6 
Davenport, lowa 1,598 | 15 12,18 6.6 7.7 22 River. 
Muscatine, lowa .......... 1,662) 16, 10.5 13,14 7.8 4,5 98 27 | Macon, Ga................ 203 «18 8.2 4 1.0 25,2; 28 7.2 
Galland, Iowa............. 1, 472 8 866.5 21; 3&8 6.1) 2.7 || Flint River. 
Keokuk, Iowa............. 1, 463 15 13.5 zl 6.9 5,6 9.8 6.6 | Montezuma, Ga........... 152 20 11.6. 2 3.2 27; 4.1 a4 \ 
Warsaw, Ill. ............... 1,458; 18 16.5 2, 9.9 6 12.9 6.6 | Albany, Ga. ............... 9 7.2 1.0 2%, 33 6.2 
Hannibal, Mo............ 1,402; 18) 147 23 7.9 7,8 11.2 68 | Bainbridge,Ga........... 29 22 7.5 8,9 3.2 6/47) 43 
1,306; 17.9) 25,2629, 10.7 141 7.2 | Chattahoochee . 
1,264; 30) 2.1 19.9 7 2.6 82) West Point, Ga............ 239 6.5 15 1.9 «a6 
Chester, Ill ................| 1,189; 80, 240 2% «16.7 7 20.0 7.3 | Eufaula, Ala .............. 8612.8 4 2.2 25) 4.6) 10.6 \ 
New Madrid, Mo........... 1, 008 34 27.0. 29, 30 19.2 14/228 7.8 || Alaga, Ala... 30 25 13.9 5 3.7 25| 6.4 10.2 
Luxora, Ark ............++ 905) 88) 19.7) 31; 122 12,13 15.5 7.5 | 
Memphis, 843; 83) 25.3 31 | 17.2 | 16 | 21.0; &1 | Rome, Ga.................. 4.2 15 1.4 23/28 28 
Helena, Ark.*........ .... 767| 34.6 1, 23.0 17 27.7 11.6 | Gadsden, Ala.............. 162-22 4.5 4 1.7 29 28 
Arkansas City, Ark........ 42; 41.1 1) 20 33.4 13.0 | Lock No. 4, Ala. 113; 17 4.2 15 26,27} 2.2) 30 
Greenville, Miss........... 595 | 42) 34.9 1| 228 20,21 27.8 121 Wetumpka, Ala........... 12 4 106 3 4.2 2%) 63 64 
Vicksburg, Miss............ 45 40.0 2 26. 3 23 32.6 13.7 | 
Natohes, Miss.............. 46) 40.9) 2,3) 28.0 25 34.5 12.9 Montgomery, Ala 32385 7.5 4 23 41 5.2 
Baton Rouge, La............ 240; 31.0. 3-6) 20.6) 27 26.3 10.4 | Selma, Ala.-.............. 24606085 9.4 5 3.0 27| 5.3) 6.4 
Donaldsonville, La ........ 188} 28) 24.2. 1-5| 15.3 | 27 20.3 8.9 lack Warrior River 
: New Orleans, La........... 108 16 15,7 | 1-5 | 10.1 27,29 13.0 5.6 Tuscaloosa, Ala........... 90 43 11.3 16 5.7 31 6.9 5.6 
Atchaf River. Tombigbee River. 
Simmesport, La. .......... 127 33 36.3 1 25.9 | 30 «631.4 10.4 Columbus, Miss........... 316 33 0.1 16 — 2.8 12 —1,5 2.2 } 
108; 31) 33.8) 1} 27.8 26-29 31.1 6.0 Demopolis, Ala............ 168 6.8 18 1.2 2/31 5.6 
Mohawk River a River. 
Schenectady, N. Y......... 19| 15 1.9 2 0.4) 1,17,27. 1.0 1.5 Merrill, Miss.............. 78 31 3.0 4/54 82 
Hi ‘Pearl River. 
154) 14 37 2B 25 18 31 1.2 Columbia, Miss............ 6.2 31 4. 2-28) 4.5 22 
Albany, N. Y.............. 12) 46) 227) 20 33 32 Sabine River. 
aware River. Logansport, La............ 3155 8610.8 15 2.5 31/55 8&3 
Hancock (Ww. Branch},N.Y¥.| 287| 10 a5 1,18 2.5 30 3.0 1.0 Beaumont, Tex............ 18 1.7  1,10,19 
Port Jervis, N. Y.......... 215| 14 1.0 2;—03 31 (6.3) 1.38 Trinity River 
Phillipsburg, N.J.......... 146 | 26 24 1 0.4 28,290,831 1.1/ 20 Dallas, Tex................ 2 20.3 13,14 4.0 30/103 6.3 
18 1.5 1,2) 0.8 90,31 1.2, 0.7 | Long Lake, Tex........... 211 25 4.9 16.2 20.1 | 
North Liberty, Tex.............. 22.8 1 18,19) 121 15.8 
Binghamton, N. Y.........| 188 16 8.2 | 14 | 2.0 11] 23) 1.2 | Brazos River. 
Towanda, Pa.............. 139| 16 218 0.8 8] 26] &7 | Ween 22 15 37 1/67 7.7 
Wilkes-Barre, Pa.......... 17 5.2 8 3.3) 25,2631) 39 1.9 Valley Junction, Tex... ... 25 8.0 15 0.9 14/22 7.1 
West Branch Susquehanna. Hempstead, Tex .......... 140 «40—«13,.8 18 0.9 16) 47° 129 
90 16 5.2 | 1; 2,31; 20, 465 | Booth, Tex................ 61 39 5.5 7-12 4.2 4.9 1.3 
Williamsport, Pa.......... 89 20 6.0 2| 1.0 2.3) 5.0 Colorado River. 
hanna River. | 18 0.1 M4 1.4 33 8.7 
Harrisburg, Pa............ 17 3.7 4 1.4 28-30; 2.2) 2.3 Tes... 98 16 7.6 14,30 10.6 15.6 
10 Grande. ' 
Riverton, Va.............. 0.4 1-5 | 27-81 |-0.7 6.7 San Marcial, N.Mex....... 123 10.3 6 8.5 31/95 18 
rs Ferry 0.8 | lorado River. | 
James River. 28.4 1 228 2931/24 56 
Buchanan, Va............... 305 12) 8&8 1 23) 28-31) 2.7 1.0 Red River of the North. 
Lynchburg, Va... 20060Clia8|sa 2B 20 1.1 30,31) 1.5 1.2 Moorhead, Minn.......... 284 26 11.3 1 91 31/ 99, 22 
Columbia, Va. .... 167. 5.6 1 3.1 28,31) 41) 25 River. 
Richmond, Va............ 111 12 1.4 1 0.0) 0.6 1.4 Lewiston, Idaho .......... 144 1 6.0 31/95 71 
Clarksville, Va............ 196 12 | 2.0 1 00 90,31 08 20 Wenatchee, Wash 473 4034.9 5,6 25.4 31/312 95 
Wel 129 1 10.0 11.1) Umatilla, Greg .... 270 5,6 12.7 31/162 6.3 
Tar River. The Dalles, 166 31.5 6 19.4 31/263 12.1 
Greenville, N.C. ......... 21 «12.8 4) 47 31] 7.9) 89 Willamette 
Cape Fear River. Albany, Oreg............. 18 2 22 4, 90,91; 11 
Fayetteville, N.C.........| 112 88) 140 2; 23 26 | 5.7 11.7 Portland, Oreg............ 12 15 7,8 10.5 31.148 «(7.0 
y 
Pedee River. Sacramento River. 
49027) 10.2 1; 19 2%) 4.3 27 1,2 1.5 W381) 21 1.2 
| ths ‘Mills, & C......... 5116 | 12.6 7-9! 5.0 30} 9.5) 25 (17.8) 1} 120 31 | 4.9 


(*) Three days missing. 
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Jury, 1907. MONTHLY WEATHER REVIEW. 
Honolulu, T. H., latitude 21° 19° north, longitude 157° 30° west; barometer above sea, 38 feet; gravity correction, —0.057 inch, applied. July, 1907. 
| Pressure.* Air temperature. | Moisture. | Wind. 
8 a. m. | 8p. m | 8a. m. | 8p. m. 
Day. | | 
| gig | 23 g 
| @ di gig 3 3 
| @ | a = | a > =) 
30.00 29.97 77.0 76.0 82 73) 69.5. 69 | 69.0, 70 ne 6 | ne 
30.01 30.01 79.8 77.0 83 74 70.4 62/690) 67 ©. 5 ne 
30.05 30.01 77.5 761 82 69/661 59 6 se. 
30.04 30.00 780 75.5 82 73/68.0 68 ne. ne. | 
_ 9.04 90.00) 75.5 76.0 70) 67.5 66) 68.0) 66 | He. ne. 
6 30.06 30.02) 780 75.5 82) 71/670) 56/680) 68 ne 5| ne. 
7 30.06 30.02 79.5 76.0 83 7469.0 58 6.0 66 3 | ne. 
30.03 | 29.98 780 75.5 82) 68/680) 68 ne. ne. 
(29.96 29.94 77.0 76.0 82-73 ne. ne. 
29.93 | 29.96 79.0 74.0 | 73 | 69.0, 60 74 ne. ne | 
i 30,00 20.01 | 90.0 7.0, 71 | 71.0 64| 71.0 74 3 
80,07 90.08 79.0 77.0 88 72 7.2 65/700) 71 ne. 
30,08 90.04 782 75.5 74) 68.0 | 68 e, 
30.04 29.97 79.0 75.5 82) 74 68.0, 57/680 68 ne. 6 ne. 
30.00 29.96 | 78.7 76.0 82 73 69.0) 61/ 67.0) 62 se. ne 
| 
29.97 29.99 78.0 75.5 82 73 68.0 60/680 68) ne. 8 ne. 
30.00 30.00 79.0 76.0 82 73 69.0 60/680 66/ ne. 5 ne 
30.03 | 30.00 75.7 | 75.0) 82 72 67.0) 63/690 12 | e. 
30.01 29.94 82 73 69.0 72/700 74. ne. 4) se, 
29.94) 29.88 78.5 77.0 88 74 69.0) 62) 71.5 77 | ne. 12 ne. 
| 
29.87 | 29.94 800/720) 84 72 71.5) 71.0 ne. 18 | se. 
29.98 | 29.98 78.7:765 83 74 720) 72/690 68) ne. 9 ne, 
23. w.o1| 29.98 79.0 76.0) 83 74 7.0 64| 71.0 78 ne. 9 | #e. 
pian: 29.98 29.97 77.4' 76.0) 88 74 69.2 66/685, 6 
29.98 29.97 76.5 78.0 82 74 70.0 72 69.0 63 ne. 6 
30.02 29,99 77.5 88 72 71.0) 11 | 70.0 69 ne. 12 e, 
27. 90.02 | 29.98 79.0) 77.0) 83 70.0/ 66) 69 ne. 13 ne 
29.96 29.93 80.0 76.0) 82 75 700) 61/680 66 ©. Tle. 
29.95 29.88 79.5 76.5! 84 74 70.0, 62/730 84 e. 3 | n. 
29.94 30.01 800 820) 84 75/755 81/730 72 w 3 | ne. 
30.05 30.09 80.7 78.0 76 730) 70/7320 79 ne 6 |e. 
Mean.... 30.00% 69.6 64.5 69,2 70.5 ne. 7.2 | ne. 


29,984 78.4 76.2 826 72 


Observations are made at 8 a.m. and 8 p. m., local standard time, which is that of 157° 30’ west, and is 5° and 30™ slower than 75th meridian time. *Pressure values are 
reduced to sea level and standard gravity. 


RAINFALL IN JAMAIOA. 

Thru the kindness of Mr. Maxwell Hall, meteorologist to the 
government of Jamaica and now in charge of the meteorological 
service of that island, we have received the following table. 

The rainfall for July was a little below the average thru- 
out the island. The maximum rainfall recorded was at 
Moore Town, in the northeastern division, 16.83 inches. No 
rain fell at Pedro Plains and Old Harbor, in the southern 
division, and at two or three places in the northern division 
almost nil was recorded. 

46——-6 


Comparative table of rainfall. 


{Based upon the average stations only. | 


JULY, 1907. 


Divisions. | 

| Percent. | 

Northeastern division ...................! 25 | 
22 | 
West-central division ................... 26 | 
| 


Relative Number of 
area. _ stati 


| | Average. 


Inches. Inches. 
5. 89 7. 06 
2.34 3. 10 
5.78 8,18 
3.07 4.81 
4. 26 5.79 


tt 


| | 

| 

| 

j 

| 

| 

\ 

| 

| | 

| | 

| 

| | 

| | 

| 

| | | 


| 

| | 

| | 
| | 
| | 

| | 
| | 
| 


~ 


Va 


St 


Kansas (y. 


u 


40) 


425|Memphis 


/ 


29 


T 
| 


32627 


7 18 19 202/22 235 24 


6/ 
= 


/ 


L 


121314). 


7 


— 


| 
4 


onviile 


New Or/eans 
Keokuk 
Nashr/lle 
S\Liftle 
Shrevepor) 
S| 


/0 


. 


unt 


~ 


Chart I. Hydrographs for Seven Principal Rivers of the United States, July, 1907. 
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Chart IX. 


Seatons for Evaporation 
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SALTON SINK, CALIFORNIA. 


_ Area, 440 square miles. VVarer surface. 205 feet below mean sea level Depth of 
lake May. 1907. 82 feet 
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